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. -This report presents information from phase I of a 
survey desigried to develop quantitative indicators of the current 
national stocky cost/investment, condition, obsolescence, 
utilization, and need for major research instruments in academic 
settings* Data for phase I (which focused on the physical and 
computer sciences and* engineering) vere obtained from department 
heads and from faculty scientists and engineers at a stratified 
probability sample of 43 universities (excluding federally-funded 
research development centeifs ) These data are discussed and analyzed 
in a final section with respect to six major topic areas: (1) 
department heads V assessments of instrumentation needs and 
priorities; (2),, amounts and costs of research equipment in the 1982 
national stock; (3) instrumentation a^ and condi t ion^ ( 4 ) funding 
patterns; (5) instrumentation locationNnid usage; and (6)^ 
instrumentation maintenance and repair* Technical notes, 
questionnaire used, detailed statistical taBles, and other ^ 
information are^provided in appendices* Among the findings noted are 
those indicating that research personnel cannot conduct critical 
experiments in important subject areas due to lack of equipment and 
that the top priority neec^ is for upgrading and expanding equipment 
in the $10,(J00 to $1,000,000 range. (JN) , 
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The National Survey of* Academic Research Instruments and Instru- ' 
« ' , - _ 

mentation Needs was designed and conducted by .Westat, Inc. under the sponsorship 

and direction of the Universities and Nonprofit Institutions Study Group, Division of 

Science Resources Studies of the National Science Foundation (NSF). The research 

was conducted under bISF Contract No. SRS-80I7873. At NSF, James Hoehn, Penny 

Foster, William Stewart and Charles Falk guided the development of the study design 

and analysis plan and provided technical oversight during the survey. 

Contractor staff who played significant roles in the sui;yey and in the 

V 

preparation of this report were: 
« 

♦■ 

I^nce Hodes, Westat Corporate-Officer-in-Charge 

Kenneth Burgdorf, Principal Investigator and Co-author of Report 

Howard Hausman (Westat consultant). University 

Recruitment and Liaison 
Dianne Walsh, Survey Operations Director ' / 

*^ Cindy Gray, Data Processing Supervisor 

Kristine White, Report Co-author and Editor 
Joseph Waksberg, Statistical Advisor 
- Chungsoo Kim, Systems Analyst and Programmer 
Steven Hadley, Graphics 

In addition to the NSF and Westat project staff, two advisory groups 
contributed significantly to the project. The first, the Interagency Working Group on 
University Research Equipm^t convened by NSF, played important roles in reviewing 
project feasibility 5t1jdy results and in p^oyiding NSF with recommendations about 
key features of the research design. Secondly, the project's Phase I Advisory Group 
> made many valuable contributions both in" the refinement of thg research dtesign and 
in the assessment of Phase I findings. The npificabers of these two groups are listed 
in Appendices C and D. • , - , 
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This report presents information from Phase I of the baseline cycle of the 
National Science Foundation's (NSF's) National Survey of Academic Research 
Instruments and Instrumentation Needs. The data were collected in early 1983 from 
department heads- and from faculty scientists and engineers" at a stratified probability 
sample of 43 universities selected from the 157 largest academic research and 
development (R&D) performers, excluding medical schools and Federally-funded R&D 
Centers* In each sampled department, inventory lists containing information on each 
piece of scientific and engineering equipment were examined. Nearly 5,000 equipment 
items were selected in the Phase I survey, producing nationally representative baseline 
indicators of instrumentation needs and of the amount, condition, cost, and usage of 
the existing national stock, of academic research ^instruments Mn three selected 
. fields ~ the physical and computer sciences arjd engineering . The second phase of the 
baseline survey, involving the agricultural, biological and environmental sciences, was 
conductedlin 1984 and will be presented in a later report. The survey was limited to 
instrument Systems costing $10,000 to $1,000,000. * 

% 

» * ■' 



EXECUTIVE SUMMAR 

\ 




.The NSF's^N-aUpntil Survey of Academic Research ihslrumeiits and 
Instrumental ion ' 'Neeas received near-universal support ainong re- 
spondents. Although substantial tim?* and effort AA/eje ' required to 
prpvide the many survey list^, forms and questionnaires, each of the 
43 universities in the original study, sample participated fully in the 
research, and only seven of over 4,000 originally sampled research 
instruments were unaccounted for as a result of researcher refusal to 
provide the requested data. In and of itself, this extraordinary level 
of response is a significant indicator of the extent of concern that 
exists throughout the aca(^emic community about the adequacy of the 
current stock of research equipment. ^ 

- ? 

This concern, implicit in the study's high' response rates, was 
■ expressed explicitly in the survey of heads of research departments 
and facilities in the physical and computer sciences and engineering. 

Over half (52%) of the depdrtnaent heads'' in these fields characterized 
the research instrumentation (jl^esently available to untenured faculty 
as typically "insufficient;" about as many (46%) so-characterized the 
equipment available to tenured researchers. . 

90 percent of the department heads surveyed reported that, as a 
result of lack of needed equipment, th^re are presently important 
subject areas in which their research personnel. cannot Qonduct critical 
experiments. This leyel of concern was found in all fields and' 
subfields and in all types of universities studied. 

According to 90 percent of the departm^int heads surveyed, the top 
priority need is for upgrading. and expansion of research equipment in 
the $10,000 to $1,000,000 range. ' ' 



AiMOUNT AND CONDITION DF EXISTING EQUIPMENT 



Many of the quantitative findings appear to be consistent with 
department heads' qualitative assessments of current iiistrumcQjiatjion 
inadequacies. For example, the estimated original purchase cost of 
tjie entire 1982 national stock of all $10,000 to $1,000,000 academic 
research equipment that has b6en accumulated in the physical and 
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computer sciences and engineering is $1 billion. In functional terms, 
the 1982 national s^oek is smaller than that, sin^e one in every four 
research instrument systems physically present in 19&2 had been 
completely inactive for at least a full year and was technologically 
and/or mechanically obsolete* , * ^ ^ 

At the dther end ^f the spe'btrum, only 16 percent of the systems in 
the 1982 national stock in the fields surveyed were classified as state- 
of-the-art. ^ . I ' 

One-half of all research instrument systems was purchased within the 
previous 5 years; one-fifth was 6 to 10 years old;' and the remaining 
three-tenths was 10 or mo;*e years old. /^-x 

For the bulk of the equipment in fesear^/h use inY982, that which was 
not state-of-the-art, over half (58%) was in ^less than excellent 
working condition. One-half (49%) of the equipment classified as not 
state-of-the-art was the most advanced e^uipinent to which the 
research users had access, indicating that investigators do not have 
access'^to more advanced equipment. . . 
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Two-thirds of all in-use rWearch equipment (68%) were acquired 
partly or . entirely with Federal funding support/ The NSF was the 
principal source of Federal ir^strumentation support, accounting for 
27% of the aggregate acquisition cost of all in-use research equipment 
in the fields' surveyed. The Department of Defense (DOD) was also 
a major ^ource of instrumentation funding, accounting for an pverall 
14%vof all instrumentation support in Phase I fields and for 0 
substantial 22% of engineering instrumentation support. 

As of the yend of 1982, recently-enacted Federal tax incentives aimed 
at increasing industrial donations of r^esearch equipment to colleges 
and universities had not yet had much of an impact. /)nly 1% of the 
in-use academic research equipment in the fielcls surveyed had been 
dohated used, and only 2% had been donated new. Most in-use 
equipment (84%) had been purchased new, off the shelf. 



MAINTENANCE AND REPAIR . 

• On the average, departments spent $50,000; or 16 percent of their 
^ instrumentation-related expenditures, for maintenance and r^air 
^(M/k) of research equipment in FY 1982. 

' • • " 8 ■ ' 
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Most research departments (94%) in the' physical sciences and 
engineering operated or had access to on-campus rfiachine -shops or 
other facilities for M/H of their research equipment. However, only 
6% of the departments in these fields assessed ..their M/R facilities as 
excellent, and these departments speni almost /'twice as mu^, $8)8,800 
per departipent; for M/R ;of research equipment in- FY 198^-^s the 
overall average, of $50,000 across all departments. ' • ' 

Service contracts constituted the most common form of maintenance 
and repair of research equipment in computer science: 49% of all 
in-use systems in this fielcj were maintained principally through 
service contracts in 1982. By contrast, on-campus M/R and research 
personnel were the principal sources of M/R for equipment in the 
physical sciences and engineering, where 47-49% of aW in-use research 
systems were maintained principally by in-house staff. 



UTILIZATION 

Since the supply of equipment needed for frontier research is limited, it is 
important that the equipment which does exist .be well utilized. Insofar as one can 
judge from the mass of survey statistics p^taining to location and usage, it appears 
that conscientious. efforts are being made to achieve widespread, equitable sharing of 
available research equipment: 

Nearly half (45%) of all in-use research equipment in the 1982, 
national stock -was located in inherently shared-access facilities — 
department-managed common labs, national and regional labs, etc. 

• Although a substantial fraction (35%). of the equipment in Phase 1 
fields was not amenable to widespread usage (being dedicated for use 
in a- particular experiment) and although much of this dedicated 
equipment was located in within-department labs of individual 
investigators, the mean annual number of research users of instru- 
m.ents located in such labs was 8.9 in 1982, a figure hardly suggestive 
of restricted access. 

• The mean annual number oi users of research instrument systems that 
were located in inherently shared-access facilities was 28.9 users per 
system in 1982. 

• Particularly for comparatively high cost instruments, there was 
considerable evidence of routine sharing of . equipment beyond the 

' confines of the host department or facility — sharing with faculty and 
students from other departments and even with those from other 
universities or from non-academic settings. 



INTRODUCTION 



BACKGROUND ' # 

■■ ,w r : . V- - f 

Recent advances in microcircuitry and other Yields have led to the 
development of new generations of research instruments with capabilities vastly more 
powerful than those available 10 or 15 years ago. As measurement tools have become 
increasingly complex and powerful, however, they have also become increasingly 
expensive. During the past decade, as instrurnentation costs progressive^ increased, 
many of the nation's colleges and universities experienced severe fiscal problems 
reducing their ability to fund new acquisitions. 

•*"••'■ ' ^ 

The cumulative effects of these trends on academic' research are difficult 

<i 

to assess. A 1980 survey, of investigators at id leading research universities reported 
numerous instances where scientists felt that, because of a lack ot needed 
instrumentation, they were no longer able — or were on^ the verge of being no longer 
able ~ to work at the frontier of research in their respective fields. However, the 
evidence to date has been .almost entirely aneCdotjSiL 

In recognition |0f the need for "objective information m the area," the 
House Coiplmittee on Science and T&chnology recommended that the National Science 

FoundatiOTi "conduct inventories of, and analyses of the needs for, scientific 

2 • ^ 

instrumentation." The resulting legislation, when enacted an« signed into law, 

directed the Foundation to "develop indices, correlates or other suitable measures or 

indicators of the status of scientific instrumentation in the United States and of the 

current and projected need for scientific and technological in^Jrunv^ntation."^ In 



''^Association of American Universities^ The Scientific Instrumentation Needs of 
Research Universities , Report to NSF> 1980. • 

^House of Representative Report No- 96-61 (1979), p. 30- 

An Act to Authorize Appropriations for Activities, for the National Science Eounda - 
' tion for Fiscal Ye^ar 1980, and for Other Purposes . Public Law 96-44, Section 7. 
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response to this mandate, the Foundation initiated a feasibility study in FY 198.0 to: 
' (a) 'design quantitative indicators of current status \\nd trend5"11i^the stock, condition, 
utilization and needs for researchy^sti?umentatioi>Jja-4icadcmic settings, and (b) assess^ 
the availability of this information and determine the most appropriate data sources 
and methods pf <^ata collection- - * 

< . * 

The feasibility study, conductedvb;^ Westat, Inc. in Fall 1981 at a national 

sample of 38 colleges and universities, concluded that it was feasible to obtain reliable 

quantitative indicators of current status and trends in academic research instru-- 

mentation. The 'feasibility study final report presented recommendations concerning 

proposed data collection methodologies and statistical indicators to be constructed 

4 ' 

from the resulting data. 'Final specifications Tor the baseline national survey were 
developed by NSF following extensive review of the feasibility study findings by other 
V* Federal agencies and by university scientists and research administrators. 



THE BASELINE SURVEY ' 

The NSF baseline instrumentation survey, as it has come to be known^ calls 
for yie development of quantitative indicators of the current national sto(:^k, . 
eost/irfvGstment, condition, obsolescence, utilization and neecjl^for major research 
i^/strumen^s in academic settings. 

The baseline survey was conducted in two stages, or phases. Phase I, 
conducted during the 1982-83 academic year at a st^ratified probability sample of 43 
universit'ies (excluding Federally-funded R3cD Centers)^ concerns existing academic % 
research instruments and instrumentation needs in the physical and computer "sciences 
and engineering. Phase II, conducted during the 1983-84 academic y^ar, completed 
the cycle ^by collecting data for the agricultural, biological, and environmental 
sciences. The same universities that participated in Phase I were/isked to contribute 



'^Indicator s of Scientific Research Instrumentation in Academic InstitutTons: A 
Feasibility Study . VVestat^ Inc., March 1982.. - 



to Phasd II as well, together with a separately drawa sample of 24 i^fiedical schools, 

needed to provide a corfiprehensive picture of <^cademic inslruj/entation in the 

5 • / 

biological sciences, * f ^ 

I 



In each Phase, two kinds of data were collected, Vxv'^i departments and 
iiondcpar4.m(/ntal research facilities in applicable fields v^re asked to provide 
information about the department or facility iis a whol/, particularly regarding 
research equipment costs and /heeds- Second, from equipment listings supplied by the 
university (sometimes with ^assist^Hice from the involve^/ departments), a sample of 
research instrument system:$ was selected from each departnjjcnt and facility, and the 
principal investigator (or other knowledgeable individual) was .-^sked to provide 
informatioh about the instrument's cost, age, condition, usage, etyC* These latter data/ 
were used to construct quantitative statistical indicators 6f the cost, condition, etc. 
of the national stock of existing academic research instruments in the fields surveyed. 
Until very recently, /it would not have been feasible to obtain, the kinds of equipment 
Tlst^ required fol* the selection of such instrunient samples. MOst of the computerized 
university property inventory systems that were so useful In generating sampling lists ^ 
for the §tudy cf^jme into being or were substantially upgraded within' the one to 
three years. / . : ^ • ^ ^^-^ 

I 

The equipmenit survey component of "(iach Rhase was restricted to 
instrument systems with an original purchase cost of $10\000 to $1,000,000. Systems 
.above 'this range are generally- we^-known throughout the research and policymaking 
communities and are Individually /subject to ongoing policy analysis. The selection of 
the $.10,000 /lower limit was based partly. on the feasibility study findmgs that, while 
only 10 to. is percent of the /instruments ov.er $500 in labs of individual pVincipal 
investigatoji^s cost $10,000 or niore, <iuch instruments accounted for oyer 80 percent of 
the aggregate cost' of all $5^00+ instruments. Also,* it was the consensus of the NSF 
Interageticy Working X]lroup advisors that individual pieces of equipment below $10,000 



are) seldom of critical importance in determining whether an academic scientist or 

engineer is able to pursueyiis pr her research interests. 

/ » > . . » ^ - ' 



^Funding support for the medical school component of the Phase 11 data collection was 
provided by the National Institutes of Health, - 



• The response to the Pha^e I data collection was truly extraordinary. All 43 
samplec^- universities agreed to participate in th^ survey. All 348 applicable depart- 
metjts and other rese^irch "?aoilities at sampled universities provided at least partial 
data to the study. --Of an initial sample of 4,648 individual items of restjarcl^ 
equipment in these departments and facilities, outright refusals to provide requested 
information were obtained for only 7 items (a.1%). This remarkable respense suggests 
that .the sybject of the' survey, the adequacy of university research equipment, is a 
matter of near-universal interest and concern throughout the academic community. 



THIS REPORT ' . 

This analysis of data from the first Phase of the baseline cycle of the NSF 
instrumentation survey has two principal objectives: (a) to construct and examine a 
variety of quantitative statistical indicators of major characteristics of the current 
national stock of -academic research equipment in several fields, ajid (b) to document 
difference's among research^jAs and among types of institutions in these indicators. 
In the following sections, PAHfe-I findings are highlighted with respect to six major 
topics:. 



1. ^^ Department heads' assessments of instrumentation needs and priori- 

ties; 

2. The amounts and costs of research equipment in the 1982 national 
stock; J 

3. Instrumentation age and condition; • 
4^ Funding patterns; 

5r, Instrumentation location and usage; and ^ ' / 

6. Instrumentation maintenance and repair. * f 

The 'final section contains a brief summary of the Phase I findings. Further 
information about the survey design, response rate, and analysis procedures ™ 
including definitions of key^analysis variables is presented in Appendix A (Technical 
Notes). "^^The detailed statistical tables, which provide the basis for the following 
discussion, are presented in Appendix B. ' 

• ■ 13 . 



RESUETS 



/ 



NEEDS AND PRIORITIES 



HIGHLIGHTS 



90% of department heads in the physical ^nd computer sciences and 
engineering indicated that there were investigators who were unable 
to perform critical experiments in*%heir areas of research tjecause 
they lacked needed equipment. 

52% of departments and facilities characterized the research instru-- 
mentation available to untenured faculty and principal investigators as 
"insufficient-'* Only 7% characterized their douipment status as 
"excellenty---^The situation was onl^ [rtarginally better for tenilTed 
faculty anfd equivalent principal investigators. 

Such instrumentation concern^ were nearly as widespread among the 
largest research departments as among the many smaller, less well- 
funded departments. 

The most common recommendation (53% of department/fgj^ility heads) 
concerning instrumentation needs and priorities was for Federally- 
assisted upgrading and expansion of equipment in the^ $10^000 to 
^$'50,000 range. * ' ' 

Another very frequent, top priority recommendation was for increased 
Federal investment in major shared-access instrument systems in the 
$50,000 to $1,000,000 range (36% of department/facility heads). 

Few department heads identified, their top priority heed, large- 
scale regional and national facilities (3%) or general enhjancement of 
equipment and supplies in the labs of individual principal investigators 
(10%). ' ■ , 
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DISCUSSION 



The hea^s of research departments and facilities irN the physical and 
computer sciences and engineering were asked their views at)out the adequacy .of 
existing research equipment and about their equipment needs. Their responses were 
essentially .opinions, and as such, were similar in nature to the many earlier anecdotal 
reports th^'have appeared on this general topic. The difference was that the data 
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discussed below accurately represent tjje views of a large, statistically representative 
cross-section of a we^ll-defined popuWtion (i.e., heads of de^ctments and research 
facilities in the physical and computer sciences and engineering at thp 157 largest — 
and presumably best equipped — research universities in the nation), not ju§t the 
opinions of individual spokespersons* or instrumentation advocates. 



Limitations Imposed by Lack of Equipment . 



■y 



The first of three broad opinion questions asked whether there were "any 
important subject areas in which investigators in the department/facility were unable 
to perform critical experiments in their areas of research interest because of a lack 
of needed equipment." On this issue, tfiere was very, little difference df opinion (see 
Figure 1). Overall, 90 percent of department and reseai-ch faciUty heads replied in 
the affirmative, and that was the response (plus or minus 5%) for each individual field 
and subfield, for each type of university, and for each department; size category (see 
Appendix Table B-1). These findings support and reinforce earlier anecdotal peports. 



Figure 1. Percent of departments reporting inabiiitg ^ 
to conduct critical eKperiments due to lack 
of needed equipment^ 1982 
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Adequacy of Resem^ch Equipment * * , 

' ' The second opinion question inquired: "in term;s\of its capability- to enable 
investigators to pursue their major research interests, is the research equipment in 
this department generally excellent, adequate or insufficient?" Department/facility 
heads were asked to respond separately for equipment available to ienured faculty 
(and equivalent principal investigators) and for that available to untenured faculty (and 
eqmvalent principal investigators), pverall, slightly more than half of the A^cpart- 
ment/facility 'heads characterized the research etltupment available ^to untenured 
investigators as insufficient (52%); only seven percent described it as excellei*t (see 
Appendix Table B-2). Computer science had the smallest percentage of departments 
with reportedly insufficient equipment for untenured staff (40%), the physical sciences 
were next (48%), and engineering had the largest percentage (50%). In four of the five 
major fields of engineering research, <he insufficient percentages were considerably 
higher — in the 65 to 74 percent range. Civil engineering was the exception; ip that 
field, only 48 percent of department heads considered the equipment available to 
untenured staff to be insufficierit. 



Figure 2. 
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Percent of departments assessing the research 
equipment auoilabie to'tenured and untenured 
facultg as generally "insufficient ", J 982- • 
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Findings for established, tenured investigators were much the same as for 
i^ntenured researchers, except' that the percent of depar^^ent heads cimracterizing 
the instrumentation situation as insufficient was consistently a few points lower with 
reference to tenured researchers in two of the tliree major fields studied (see ' 
Figure 2), Even with regard to their senior scientists, however, a slight majority of 
heads of engineering departments (51%) described their research instrumentation yas 
insufficient. . * » n ^ 

At the smaller institutions and atj d^^partments vyith the smallest R&D. 

budgets, there was essentially no, difference between tenured and^untenured staff in 
the assessed adequacy of the instrumentation, available to them fe,g,, in both staff 
categories, insufficient instrumentation ,was reported by 55% of the heads of 
departments and facilities -with FY 1982 R&l) expenditures under $50,000), 'At the 
largest R&D institutions and departments, the situation appears less bleak, but only 
for the established, tenured researchers (fe.g., at the largest private - universities, 
insufficient instrumentation for untenured staff was reported 46 percent of the time, 
but insufficient instrumentation for .tenured researchers was reported by only 28 
percent of these sanie departments). See Figure 3. Even in, the most extreme cases, 

Figure 3. Percent of departments/Tacilities rating auailable 

research in^itrumentatlon as inadequate, bg RCO . | 
size of department and categorg of research 
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however, the situation was hardly reassuring; at departments with the largest R&D 
budgets, the niosf senior ^ researchers were described as having excellent instru- 
mentation only 10 percent of- the time. 

'^^'iQJlllX, QLYH^Q"^ "^^^1^ ^^ Equipment Enhancement 

The third opinion issue concerned department heads' recommendation as to 
the instrumentation area in which increased Federal investment would be "most 
beneficial to investigators in- this department/facility." . One choice, "large scale, 
regional and national facilities (large telescopes, re^ictors, oceanographic vessels, high 
performance computers, etc.)," was the top priority recommendation of a few 
department heads in physics/astronomy (8%) and in electrical engineering (11%). This 
choice was not gcnerall) popular, however. Overall, only three percent of department 
and facility heads gave this recommendation (see Appendix Table B*-3). 

At the other extrerne, "general enhancement of equipment and supplies in 
labs of individual principal investigators (items generally below $10,000)," was also 
unpopular. U was selected as the top priority recommendation by orily seven percent 
of department heads overall. Chemical engineering w^ the only field in which this 
recommendation occurred with any .regularity (21% of department heads). 

In validation of the views of NSF's project advisors who recommended that 
the study be focused on equipment in the $10,000 to $1,000,000 range, this was th^ 
area of top priority need for 90 percent of the departments and facilities in the fields 
surveyed. Within this range, responses were, split between departments/facilities that 
had the greatest need for "upgrading/expansion of equipment in the $10,000 - $50,000 
range" (53%) and those whose greatest need was for:, "major shared-access instrument 
systems ($50,000 - $1,000,000) not presently available to department/facility members" 
(36%). (See Figure 4.) In some fields, particularly civil, chemical, and mechanical 
engineering and computer science — and in t'Vie smaller R&D departments and 
institutions — the predominant need was for greatisr funding of equipment in the 
$10,000 to $50,000 range (see Appendix Table B-3). However, in other fields and in 
the larger departments and universities, there was also a substantial need for more 
costly equipment. 



Figure 4. Deportment/facility top priority recommendation 
for increased Federal support of academic 
research equipment 
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'I'he above findings are consistent with previously-reported, anecc^otal 
evidence. They suggest that, at the department level, concerns about inadequate 
instrumentation were of significant proportions. -In all of the research fields surveyed, 
the belief was so widespread as to be essentially universal that instrumentation inade- 
qua[cie.s have alrefidy reached the point of impairing academic scientists' abilities to 
work competitively at the frontiers of scientific knowledge. ^T^vo particularly 
disturbing aspects of the findings w^re: (1) instrumentation concerns were nearly as 
wic|espread among the very largest and most prestigious research departments a;»d 
institutions in the natidn they were among the many smaller departments and 
universities; and (2) the principal need appeared to be for instruments of substantial 
unit cost -- $10,000 and above-^ Both factors suggested that the allevi^ition of current 
inslrumentation problems — as seen from the perspective of department heads in the 
physical and computer sciences and engineeri^— will require a considerable increase 
in funding support. 
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SIZE OF ^lATIONAL INVENTORY 



An. estimated $230 million was 'invested in nonexpendable academrc. 
research equipment (with unit cost of $500 or more) in FY 1982.' This 
amounted to $10,000 per faculty-level researcher. ' ♦ 

Department and facility heads projected an aggregate FY 1983 
instrumentation investment of^ $264 million, a He . percent increase 
over FY 1982. • - 

" > .. ' 

Mean FY 1982 research equipment expenditures per faculty researcher 
were highest at large private universities ($16,000. per faculty 
researcher) and lowest at small public universities ($8,000 per faculty 
researcher). 

In addition to direct outlays for purchase of research equipment, 
academic institutions spent hn estimated additional $60 million for 
maintenance and repair of exis,ting research equipment and $85 million 
for purchase of research-related computer services in the fields 
surveyed. ' ^ , * 

At the end of 1982, the national stock of academic research, 
instrument' systems in the physical and computer sciences and 
engineering was estimated to have consisted of approximately 25,000 
instrument systems in the $10,000 to $1,000,000 rjange,. with an 
aggregate purchase cost of $1 billion. 

t - " 

Not counting Federally-funded R&D Centers, an additional 40 to 50 
"super-systems" with unit costs over $1 million were estimated to 
exist in academic settings, with an aggregate cost of $250 million. 
Although details about these multi-million dollar systems were beyond 
the scope of this research it was determined that most were used for 
research either in high energy physics or in astronomy. 

The 38 top F^AD universities, which accounted " for about half of all 
academic R&D expenditures annually, also were estimated to contain 
about half of all existing academic research instrument systems in the 
$10,000 to $1,000,000 range. 
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DISCUSSION 



This section presents survey findings concerning (a) department heads' 
curt^ent and projected annual levels of investment in nonexpendaj^le research 
equipment as of December 1982; and (b) the accumulated amount and cost of. all 
$10,000 to $1»000,000 research instrument' systems physically present in. academic 
settings as of December ^1982* 



) 



1982-83 Annual Investments into. Research Equipment 



/ In the fields surveyed, an estimated $230 millioti was invested in FY 1982 

in research equipment costing $500 and over. (See Appendix Table B-1 2.) For the 
same fields, it was estimated that an additional $85 million was spent to purchase 
research-related computer services, and $60 million was spent in the maintehance and 
repair of 'research equipment (see Figure 5). 
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Figure 5. Instrumentation-related eHpenditures in 

Academic departments and facilities. FY 1982 
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/ In addition lo looking at the total expejiditures for research equipment, 
eslimates for anticipated FY 1983 purc^avSCvS of research equipment $500 or more were 
obtained. While the actual FY 1982 expenditures were $231 million, the totals for the 
fields surveyed were anticipated to be over $264 million for FY 1983. This amounted 
to a 16 percent change in the annual expenditures between FY 1982 and FY 1983. 
(See Appendix Table B-13,,) The field with the largest projected increase by far was 
computet* science, which anticipated a ^7 percent increase from the FY 1982 level. 
Engineering anticipated^a 13 percent change between FY 1982 to FY 1983, while the 
physical sciences anticipated a 9 percent change. Projections did xioi vary by type of 
university* These "raw^ projections were not adjusted for the effects of inflation. 

The 1,200 research departments and facilities in the physical and computer 
sciences and engineering at institutions in the survey universe can be divided into 
three approximately equal ''size" classes, based on aggregate FY 1982 purchases of 
research equipment: those purchasing under $5b,000 (32% of all Phase 1 departments 
and facilities); those purchasing $50,000 - $199,999 (34%); and those purchasing 
$200,000 or more (34%). As one would perhaps expect, most departments at large 
private universities (62%) were in the top third in equipment purchases; few 
departments at smaller public universities (23%) were in this size class; and other 
institution types were intermediate (see^ Appendix Table B-14.) 

r 

In FY 1982, total instrumentation purchases amounted to $10,000 per 
faculty-level investigator in the fields surveyed. Per investigator, computer science, 

4 

spent the most for research equipment, and engineering spent the least ($11,700 and 
$7,600, respectively.) The average amount spent per investigator in the physical 
sciences was $10,600. Within major fields of engineering, there was quite a range in 
mean FY 1982 equipment expenditures per mvestigator, with electrical engmeering 
spending most ($16,600 per investigator) and mechanical engineering spending the least 
($4,100). (See Appendix Table B-1^.) 
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Magnitude of the 1982 National Stock of lRstrum,ents 

The foregoing discussion concerned annual expenditures for nonexpendable 
W3search equipment in the $500 to $1,C00,000 range, as determined from the 
department/facility survey. The remainder of this section presents findings obtained 
from the survey Qf $10,000 to $1,000,000 instruments concerning the magnitude of the 
1982 ^lational stock of academic research instruments in the physicie^'l and computer 
sciences and engineering. In these fields, there was an estimated total of 25,000 
roteearcli systems in existence at the end of 1982. The aggregcite purchase cost of 
these systems was approximately $1 billion. 

In examining the data by field of research} the physical sciences had the 
largest dollar amount of research equipment (57% of the total), with an aggregate 
purchase cost of $464 million (see Figure 6). The total cost of systems in the field 
of engineering was almost $331 million, "and computer science was markedly lower 
with $58 million. (See Appendix Table B-4.) 



Figure 6. Distribution of aggregate purchase cost of 
academic research instrument $y$tem$4n 
Phase I fields 
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Unitized Dollar Amo unt of Research Equipment . ^ 

Severi^indices of equipment-intensivoness were examined, e.g., aggregate 
dollar value of research equipment per graduate student or pgr faculty scien- 
tist/engineer. In terms of each of these indicators, the physical sciences we^re the 
most equipment-intensive, computer science was least equipnaent-intensive, " and 
engineering fell in between (see Appendix Table B-5). The differences in favor of the ^ 
physiefal sciences would have been even greater if the study had included instrument 
systems costing over . $1 smillioh. Even after excluding 16 large University- 
Administered Federally-Funded N^&D Centers (Oak Ridge, Lincoln Lab, Argonne, etc.). . 
extrapolation of findings from the survey sam'ple indicated that, there were an 
estimated 40 lo 50 additional multi-million .dollar- "super-systems" in academic 
settings. These super-systems contained roughly $^50 million in additional research ^ 
equipment, almost all -of which was used primarily for research in high energy physics 
or in astrononly. . ' . . 

The 38 largest R&D universities in the. nation were estimated to house 
•slightly more than one-half of the 1982 national stock of academic research ^, 
instrument systems and represented slightly more than one-half of the aggregate cost 
of these systems. Since these institutions also accounted for slightly more than one- 
half of all academic R&D expenditures during 1982, it would appear that the largest 
R&D performers were not very different fronT smaller universities in the- proportion 
<)r total .available R&D funds ii#ested in mafor ipstrumept systems. The same was 
true for public and private universities: within R&D size groupings, public and private 
institutions had approximately the same mean numbers of research systems (see 
Figure 7). ^ . . ^ 

'in examining the cost of systems in the national stock, it was apparent that 
although systems costing $75,000 to $1,000,000 were uncommon (accounting for only 
• 13 percent of all systems in the $10,000 - $1,000,000 range), they accounted for 46 . 
percent of the aggregate costs (see. Figure 8). ,Smaller public universities had a 
son\ewhat lower proportion of high-cost instrunrv^nt systems than other types ,of 
universities. V. 

I 



Figure 7. Mean amount (cost) of academic research 
instrumentation per uniuersity 
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expenditures of $35 million or more; smaller university 
refers to f Y I 980 KS^O expenditures of $28- 32 9 million. 

Reference : Appen<lix Table B-6 - 



Figure 8. Instrument cost distributions: percent of 

systems us. percent of aggregate purchase 
^ cost of systems 
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' RESEARCH STATUS, AGE, AND CONDITION 



HIGHLIGHTS 



One. in every four instrument systems in the 1982 natioiinl stock was 
completely inoperable or inactive throughout 1982 and wa^ in effect, 
, obsolete. / " " - . 

About 50% of the research systems in existence as of December 1982 
were acquired within the previous 5 years; however, anotl\er 30% were 
more than 10 years old- ' i ^ 

Computer science had the newest equipment (78% acquired in the 
previous 1 to 5 years), while materials science had the olcjest 
equipment: 52% of the systems were over 10 years old. 

Only 16% of the research instruments in the 1982 national slock were, 
rated state-of-the-art in early 1983, Of all instrument systems that, 
were iiot state-of-the-art, half (49%) were the most advanced to 
which the researchers who used them had access. ' 

For all of the major research fields 'surveyed, the median age of 
state-of-the-art systems was three years or less. 

^51% of the instrument systems' actually in use in 1982 were rated as 
being in excellent v^orking condition. 

* As might be expected, condition tended to deteriorate with age; most 
(70%) systems that were more than 5 years old and still in use were 
not in excellent condition. 



DISCUSSION, 



fVhis section reviews baseline survey findings regarding three basic para- 
meters: the research status and the age of instrumentation in the 1982 national stock* 
and the (user^-reported) condition of equipment in active research use in 1982. In. the 
'research fields surveyed, 28 percent of the national stock , of existing academic 
research instruments systems were not used for scientific research in 1982. Although 
2 percent of the systems were still under construction, 26 percent, or one in every 
four instruments in the national stock, .jjj^re mechanically inoperable pr completely 



ina<itive for'^her reasons throughout the entire year. It would appear that these 
systems- were totally' obsolete, mechanically and/or technologically, although they 
were still listed on university property inventories and they were, in fact, still 
ll^sically present. 

As indicated in Figure 9, which presents the research status of the 
sioslrumeYit. systems, 16 percent of the academic research systems were considered to 
> be state-of-the-art by tfteir principal users. The remaining 56 percent of the systems 
in the 1982 national stock 'were used for research purposes but were not considered 
state-of-the-art. There was little variation by research field or type of institution 
concerning the issue of instrumentation status (see Appendix Table B-9). 
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Figure 9. Research status of academic research 
instrumentation in 1982 national stock 
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Age of kesearch Equipment 

'i ^ 

Reviewing the data concerning age of research Equipment presents some 
interesting findings. For" the fields surveyed, almost half (49%) of the research 
instrument systems in existence as of December 1982 had been acquired within the 
last five years (see Figure 10). There was still a substantial percentage of systems 
which were over 10 yearV old (31%). In approaching these data by fields, computer 
science was the fiejid with the newest equipment by far as 78 percent of the systems 
had been purchased within the previous five years. (See Appendijoi Table B-16.) 
Materials science had^ the oldest equipment, reporting 52 percent of their instrument 
systems in the over 10 years old range. Engineering and the physical sciences were 
more closely in line for the 1 to 5 years range (53% and 45%, respectively). Although 
the difference between the two fields remained fairly slight, the physical sciences did 
report a higher percentage in the over 10 years old range when compared to 
engineering (34% and 29%). 



Figure 10. flge of academic research instrument systems 
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Instrument Systems- Classified as State-of-the-Art 



As can be seen in Appendix Tabde B-17, only 16 percent of the instrument 
systems in the fields surveyed were classified as state-of-the-art. When these systems 
were broken down' by purchase cost, 24 percent of systems in the $74,000 to 
$1,000,000 range were state-of-the-m-t. The $10,000 to $24,999 range had the fewest 
state--of-the-art systems (13%). In general, state-of-the-art percentages did not vary 
greatly by field or by type of institution. Although related to instrument age and 
cOvSt, even the newest and the most costly of existing equipment v\fas rarely considered 
state-of-the-art. In fact, aS illustrated in Figure 11, only 38 percent of the research 
instruments^ purchased in 1982 were rated as state-of-the-art. 

Figure 1 1. Percent of systems classified as 
state-of-the-art 
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When looking at the age of state--of~the--art research instrument systems, 80 
percent of these systems were purchased within the five year period 1978 to 1982. 
(See Appendix Table B'-19.) The median age of these systems was three years or less 
in all of the major research fields surveyed. Of special note is the field of computer 
science where, perhaps, the rapid pace of technological evolution is most apparent: 
the median age of state-of-the-^art equipment in computer science was one year. 
(Appendix Table B-20.) 
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By comparison, the median age for all instrument systems in the 1982 
national stock was six years. While computer science had the smallest median, (three 
years), the median was highest for materials science (11 years old). There were no 
appreciable differences by type of university. 



Condition of Research Systems . 

■. ■ , -J 

Of all the systems actually in use in 1982, 51 percent were rated as being 
in excellent condition. As might be expected, condition tended to detebiorate with 
age (sec Figure 12). When examining the instrument sysftems in terms of age and 
working condition, 67 percent of the systems acquired within the last 5 years were 
judged to be in excellent working condition. However, most systems (about 70%) that 
were more than 5 years old and were still in research vUse were not in excellent 
condition. (Appendix Table B^21.) ^ 
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Figure 12. Percent of systemsjn CMcellent uiorking 
condition, by system age 
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As one might expect, most state-oMhe-art systems (84%) were in excellent 
working condition (Appendix Table B-22). However, for the majority of in-UvSe 
systems, those that were not state-of-the--art, Qnly 42% were considered to be in 
excellent condition* , There was little difference by field or type of university, 
although in coinputer science an above average 50% of the systems which were not 
vState-of~the-art were rated as being in excellent working condition. 

By itself, the existence of substantial amounts of non-state-of-the-art 
research equipment is not a problem. Even the best-equipped research facilities would 
be expected to have such equipment — for use in routine analyses, as backups for 
more advanced instruments^ etc. Non-state-of-the-art equipment is a problem only in 
situations where the users of such equipment db not have access to more advanced 
equipment when needed. Appendix Table B-23 shows that this problem situation was 
not uncommon in 1982: half (49%) of all non-state-of-the-art instrument systems in 
research use in the fields surveyed were the most advanced instruments of their kind 
to which their research use rl? had access. As wouW be expected, the percentage was 
lower at large R&D institutions (41% to 43%) than at smaller R&D centers (54% to 
58%), 
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FUNDING SOURCES 



HIGHLIGHTS 



• 58% of the funds for acquisition of in-use academic research 
equipment in the fields surveyed came from Federal sources. 

4 

• About 5% oi the instrument systems were not "funded" in the usual 
sense: some were acquired at no cost from government surplus, some 
were donated, and some w.pre transferred by incoming faculty.. 

• In the fields surveyed, NSF was the principal Federal funding source, 
accounting for 27% of the aggregate acquisition cost of all in-use 
equipment. , ' 

( , Joint Federal - Non-Federal funding packages were not uncommon for 

research equipment; 1 out of every 4 in-use instrument systems were 
acquired with partial Federal funding. 



DISCUSSION 

i 

\ 

Overall 58 percent of the funds for acquisition of in-use academic research 
equipment in the fiejds surveyed came from Federal sources. By field, Federal 
funding support was greatest in the physical sciences (65%). See Figure 13. As shown 

Figure 1 3. Percent of aggregate acquisition cost of in-u$e 

systems contributed by Federal sources 
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in Appendix Table B-26, Federal funding support vyas heaviest in physics/astronomy, 
accounting for 80 percent of the aggregate acquisition cost of all in~use equipment in 
this subfield. Materials science was next with 73 percent, followed by electrical 
engineering with 70 percent. Federal funding was least prominent in civil engineering 
(.19%). It was also comparatively ^low for computer science (43%).^ 

Large private universities enjoyed the grefitest success in attracting Federal 
support for purchase of research equipment. Seventy-three (73%) percent of the 
aggregate acquisition cost of all in-use research equipment were contributed by 
Federal funding sources. As shown in Appendix Table B-2, smaller public universities 
were the least successful (41% of aggregate cost); Otiier types of universities (large 
public and small private) were intermediate (59% *and 63%, respectively). 

Not all the instrument systems used for researcfi in 1982 were "funded" in 
the usual sense. Some were acquired at no cost from government surplus (2%). 
Others were donated by industry, foundations, or private individuals (3%). Still others 
were loaned by the manufacturers, were transferred to the current host institution by 
incoming faculty, or were acquired in other wqys without cOst to the university (2%). 
In addition, some other research equipment/ was acquired in ways that involved 
minimal cost: it was purchased used (4%), or it was constructed at the university 
(4%). However, the great majority of in^S^e academic research instrument systems 
in the fields surveyed (84%) was purchased new from the manufacturer and did require 
funding support. k 

■ 

Federal Funding Sources 

In the fields surveyed, NSF was the principal Federal funding source, 
accounting for 27 percent of the aggregate acquisition cost of all in-use research 
equipmer\^t (see Figure 14). NSF was particularly prominent in the field of materials 
science, accounting for 42% of the aggregate cost of all equipment in use. In the 
fields of engineering and computer science, both NSF and the Department of Defense 
were notable ~ and roughly equal ~ funding sources. Combined, the two sources of 

funding accounted fpr about 40 j^ercent of- the aggregate equipment acquisition cost. 

■ • . <f 
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Figure 14. Principal sources of fiinding for acquisition 




In addition, the Department of Energy was also a significant source of funding in some 
fields. For example, wjthin the physical sciences, DOE pj^ovided 17 percent of the 
funding for equipment in^ physics/astronomy and, within engineering, provided 11 
percent of the funding for materials engineering. In another major field, materials 
science, 10 percent of its instrumentation funding was from DOE (See Appendix 
Table B-25). 
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Funding by Type of University 

In examining funding sources tjy type of university, large public universities 
relied on ^>Wfe government sources afra university budgets for 36 percent of their 
aggregate instrumentation funding. (It is important to remember that university 
budgets for public universities are ultimately state government sources as welL) 
These same sources accounted fot 49 percent of instrumentation funding at smaller 
public universities. (Refer to' ^Appendix Table B-25,) By comparison, internal 
university sources accounted for only 17 and 25 percent, respectively, at large private 
and small private universities. 



Joint Funding Packages 

Joint funding packages were not uncommon for resl^arch equipment. One 
in every four instrument systems in use was acquired with partial Federal funding in 
combination with other funding sources. (Refer to Appendix Table B-27.) Despite the 
number of instrument i^ystems acquired by joint funding, most equipment was 
purchased eitlier with 100 percent Federal funding (43%) or with 100 percent non- 
Federal funding (32%). Computer science had the largest ^percentage of equipment 
purchased without Federal funding of any kind (44%). Materials science reported the 
htrgest percentage of instrument systems purchased totally with Federal funding (57%) 
and both fields were equal in the percentage (32%) of equipment obtained with, at 
least partial Federal funding. In examining the percent of systems with 50 percent 
or more Federal funding by year of purchase, it would appear thai there was a slight 
decrease in the number of systems funded this way during the period between 1978, 
and 1982. (See Appendix Table B-28.) 
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^ A little more than half (55%) of the instrument systems in the $10,000 to 
$1,000,000 range in the fields surveyed were located in within-department laboratories 
of individual principal investigators. The remainder of the systems (see Appendix 
Table B-30) were located in a^ variety of inLherentl^ shared-accessed facilities: 
department-managed common laboratories or instrumentation facilities (32%); na- 
tional, regional, or inter-university research instrumentation laboratories (2%); and 
other nondepart mental research facilities (8%). 



Locational Distribution of Equipment 

When comparing the locational distribution of state-of-the-art equipment 
versus other in-use systems (not considered state-of-the-art), there was no substantial 
difference. As can be seen from Appendix Tables B-31 through B-33, instrument 
location patterns were also unrelated to institution R&D size, control, or 'year of 
purchase. 

The physical sciences had comparatively little instrumentation in shared- 
access facilities (29%). At the other e^^treme, most computer science and materials 
science equipment (both at 82%) were located in shared-access facilities (see 
Figure 15 and Appendix Table B-31). 

figure 15. Percent of ln-u$e research systems located 
tn shared-access facilities In 1982 
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LOCATION AND USAGE 



hi(7hlights 



Almost half (45%) Gf instrume;nt systems in the fields surveyed were 
located in shared-access facilities; the rest were located in within- 
department laboratories of individual principal investigators. 

35% of all in-use research systems were not amenable to general 
/ purpose usage, but ra\her were "dedicated" for use in a particular 
/ experiment orreries of experiments- ' 

Instrument location patterns were unrelated to whether of not the 
equipment was state-of-the-art, the institution's {l&D size ot contrql, 
or the year of purchase. 

Most computer science, and materials science equipment was located 
in shared-access facilities. ^ 

Location of equipment was directly related to cost, with' the most 
expensive equipment being most likely to be located in shared-access 
facilities. 

For equipment in use, the mean number of users per system in 1982 
was 18. The mean number of users of dedicated systems was 8, v\rtiile 
the imean number of users for general purpose equipment in 1982 was 
23. / . . 

30% of all in-use systems were used, in part, by researchers from 
outside the host department or facility. 

Vyidespread usage beyond the host department or facility was 
especially common for equipment at the upper en<J of the dosi range 
and for equipment in the fields of computer science and- materials 
science. . 



DISCUSSION . 

This section presents a variety of indicator statistics pertaining to the 
extent of use of academic research equipment and factors that may affect instrument 
usage, such as the type of research facility in which the instrument is located and 
whether or not the instrurnent is "dedicated" for^ use in a particular experiment. 



LoQation of ebuipment was directly related to cost. Thus, while only 39 
percent of the $10,000 to V24,999 systems were in shared-access facilities, 59 percent 
of the $75,000 to $1,000,000 instrument systems were located in such facilities (see 
Figure 16). 



Figure 16. Percent of ln-u$e research systems located In 
shared-access facilities in 1992, by system 
purchase cost 
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In addition to location of equipment, the survey examined the usage of 
instrument systems. There were some instrument systems which were not amenable 
to general-purpose, shared usage. These systems were designated -as having been 
"dedicated" for use in a particular experiment or series of experiments. As shown in 
Appendix Table B-34, 35 percent of all the in-use systems in the fields surveyed were 
"dedicated" in this manner. Dedicated equipment was more common in the physical 
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sciences (37%) than in other fields* This was particularly true because of the large 
percentage of dedicated equipment in ptiysics and astronomy (46%)* Dedicated 
equipment' was least often encountered in computer science (17%) and materials 
scicrKte'^%), 

of Users Per System 

During FY 1982, the mean number of users per system for equipment, m 
use, was 18* As might be expected, dedicated systems had fewer users on the 
average* The mean number of users for' these systems was 8. The mean number of 
users in 1982 of systems that were available for general purpose UvSe was 23. (See 
Appendix Table B-35.) As shown in Figure 17, the mean number o\ instrument system 
users was directly related to system cost. 
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Computer science was the field with the largest mean number of users (Q4), 
followed by materials science (36). There was little difference between the physical 
sciences and engineering (with means of 15 and 14^ years, respectively)* Within 
engineering, electrical engineering had the highest mean number of users (20). As 
indicated in Appendix Table B-36, the lowest mean number of users per system was 
in the field of chemical engineering with an overall average of 6 users. For all other 
fields surveyed the mean number of u/ers was in the 11 to IS range in 1982. In 
looking at general purpose equipment, as opposed to dedicated equipment, the meaj 
number of users was considerably greater at the' large private universities (50 use 
per system) than at other types of universities (means ranged from 15 to 20 users per 
system). , 

Types of . Users of Acadernic Instruments ' . . 

^ Nearly all in-use equipment was reportedly used by faculty and/or by 
graduate students and post-doctorates in the departments and facilities who^e the 
systems wei;e located* In addition, a great fteal of the equipment was used by 
researchers from other departments of the university (30% of all in-use systems), by 
researchers from other universities (13%), and/or by nonacademic researchers .(9%). 
As is evident from Appendix Table 6-42, widespread usage beyond the host department 
or facility was especially common for equipment at the upper, end of. the cost range, 
particularly for those systems in the $75,000 to $1,000,000 cost range. In additioA, 
there was especially widespread use of equipment by researchers other than those in 
the host facility, in the field of /computer science (see Figure 18)* 
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Figure 18. Types of users of ocodemic research 
instrument in*1982 
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MAINTENANCE AND REPAIR 



HIGHLIGHTS^ 



. 1 

For every $1.00 spent purchasing research equipment in FY 1982, an 
additional 25 cents was spent providing instrument maintenance and 
repair. 

An average (mean) of $50,000 was spent for the maintenance and 
repair of research^ e.quipment by the departments and facilities 
surveyed. « » 

Only 6% of the departments surveyed assessed their maintenance and 
repair facilities as "excellent." 

With the exception of computer science equipment, 46% of all in-use 
instrument systems (in the $10,000 to $1,000,000 range) received all 
needed maintenance and repair work from on-campus personnel. 

Service^ contracts were, used predominately withir; the first 5 years of 
instruments' life spans; only 6% of in-use systems over 5 years old 
were maintained through service contracts. 



The mean cost of service contracts was $5,700 compared to the mean 
expenditures of $2,200 for instruments where field service was used. 



DISCUSSION 



As part ^of a natiortal survey examintng costs of academic research 
equipment, it is important not to overloolfcosts of instrument maintenance and repair. 
In addition to constituting a major component of total instrumentation-related costs, 
institutions' maintenance/repair practices ^and provisions may significantly affect 
instrumentation condition and longevity, , ' • ' , ^ 



Across the 1,200 physical and computer science and engineering depart- 
ments represented in this survey, an average (mean) pf $50,000 peV department was 
spent in- FY 1982 for maintenance and repair of research equipment (see Appendix 
Table B-45). In effect, for every dollar spent to acquire new research equipment, an 
additional 2.5 cents was spent to nfialntain and repair existing, equipment. Average 



maintenance/repair (M/R) expenditures in FY 1982 were $88,000 kmong departments 
that described their instrumentation M/R facilities as "excellent;" however, only 6 
percent of the departments surveyed were in this category. A much larger 40 percent 
of departments characterized their maintenance/repair capabilities as insufficient, and 
an additional 6 percent reported not having any M/R facilities at all (Figure 19). 



Figure f9. | Distribution of department/facility 

i assessments of their Instrumentation 
y - support seruices ^"^ 



flOtQUflTE 47% 




• EHCELLENT 6% 

NONEHISTENT 67o 



INSUFFICIENT 40% 



Reference : Appendix Table B-44 



Repair and jVIaintenance Expenditures 



In examining the composition of repair and maintenance expenditures re- 
ported by departments and facilities, the bulk of the expenditure^t^|y 1982 was for 
salaries oi, university-employed maintenance/repair personnel (sRbJ^or for service 
contracts and field service for individual instruments ,(29%-). (See Appendix 
Table, B-45.) The remainder was spent for M/R supplies and equipment (e.g., machir)<; 
shop, electronics shop). ^ , \ • 

1 

' , -I 

Overall, 46 percent of in-use instrument systems in ihe $10,000 to 
$1,000,000 range received all needed maintenance and repair work on-campus. This* 
"in-house" M/R^work was almost evenly split between university-employed M/R staff 
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ftnd research personnel, i.e'i", faculty, graduate students, post-doctorates. For the 
remaining equipment in this cost range, 12 percent were under service contract while 
^ . 18 percent were not, but also did not require any maintenance or repair work during 
FY 1982. (See Figure 20.) The rest used field service as needed. Most individual 
fields fit this general pattern ^- except for computer science. In tlmt, field, half or 
all equipment was covered by service contracts, and most of the rest received 
professional field ^ervice when needed. (See Ap|[)endix Table B-46.) - , 



Figure.20. 



Principal means of seruicing in-use 
research systems in 1 982 • 




SERUICE, NONE FIELD 
CONTRRCT REQUIRED SERUICE 

R^ftrwno*' : Appendix Tjibl« B-46 



IN HOUSE 
PERSONNEL ^ 



Overall for the "fields studied, departments/facilities at large private 
universities spent twice as much /or equipment maintenance and repair as did 
departments/facilities fit large public universities ($124,1000 and $64,000, respectively). 
Less was spent ($43,000 and $32,000, respectively) for instrument maintenance and 
repair- at smaller institutions, both private and public. (See Appendix Table B-45.) On 
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department-level basis, physics/astronomy departments spent the most .for research 
equipment', maintenance/repair in FY 1982 (mean = $91,400); ei^lineering 'depart- 
ments spent the least (jiiean = $29,800). 

Means of Servicing Related to System Age and Cost 

The principal means of servicing in-use academic research instrument 
.systems was strongly related to system age. Service contracts, for example, were 
most likely to be used witlpin the first five years of the instrument's life span. 
Seventeen percent of all in-use systems purchased within the last five years had 
service contracts in place,^but this percentage dropped to 6 percent for systems over 
five years of age. (See Appendix Table B-47.) Conversely, older equipment over 10 
years of age was much more often serviced by on-campus personnel (university- 
employed M/R' staff ^ or the instrument's research users) than was. newer equipment 

under 6 years of age: ^2 percent vs. 36 percent, respectively. * 

■ '. .. ♦ • ■ 

For instruments'^where the purchase cost was in the $75,000 to $1,000,000 
range, FY. 198? expenditures for maintenance and repair averaged (mean) $7,2j00. In 
the $50,000 to $74,000 ranged the m^ean was $1,600; for the $10,000^p $24,999 range, 
the mean was $500 in expenditures for maintenance and repair. (See Appendix Table 
B-48.) ■ ^ • . . 

The mean annuaPcost of service contracts was $5,700, far greater than 
the overall average M/R expenditure of $1,700 per. system.'' Average maintenance/ 
repair costs per system declined slightly as system age increased. 

It is interesting, however, that in every age group, .instruments serviced 
primarily by ad hoc field service or by ^the instrument's research users were less 
likely to be in excellent working condition than instruments in general (Appendix 
Table B-47.) . ; 

As woiild be expected, the percentage of systems in active research use 
that Were reported in excellent working r<!ondition declined rapidly with age. (See 
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Figure 21.) This was true no matter what kind of servicing they had received in 
1982. Among "middle-aged" instruments in the 6 to 10 year range, those that had 
been serviced primarily by service contracts were far more likely to be in, excellent 
working condition than those serviced by other means: ' 52 percent vs. 25-33 percent. 
This suggests that the high cost of maintaining service contracts in force (when 
offered by the manufacturer) may have long range benefits in terms of improved 
equipment reliability and longevity. - - - , 



Figure 21, Percent of in-use research systems that 
are in eHcellent uiorking condition 



lOOn 




l -5yebrs -6-10 years 11-15 years Ouer 16 years 
(1978-82) (1973-77) (196^-72) (Before 1968) 



Rrff renc^ : Appendix. Tdblr B-47 
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TECHNICAL NOTES 



SAMPLE DESIGN ~ • 

J 

Institutions* Survey data were collected from a stratified probability 
sample of 43 institutions selected, from the 157 largest academic research and 
development (R&D) performers in the nation, excluding University-administered, 
Federally-funded R&D Centers (FFRDC^s). Specifically, the "universe" to which the 
Phase I survey findings apply consists of the 157 nonmedical, nonmilitary U.S. colleges 
and universities, that had $3 million or more in separately-budgeted science and 
engineering (S/^E) R&D expenditures in any of the fiscal years FY 1977 to FY 1980.^ 

These 157 institutions collectively accounted for ,95 percent of all 
nonmedical, non-FFRDC R&D expenditures reported to NSF for FY 1980. by p'll U.S. 
colleges and universities. Thus, although the survey represented only a small fraction 
of the nation's approximately 3,000 postsecondary institutions, it encompassed most 
institutions with significant capabilities for the kinds of advanced rese^arch that 
require instrumentation in the $10,000+ range. 

In selecting the study sample of 43 institutions, the probability of selection 
of each institution in the survey universe was approximately proportionate to its R&l) 
siae, as indicated by its FY 1980 nonmedical, S'/E, R&D expenditures. Within R&D 
size classes, the proportion of private (or public) institutions in the,, sample was 
approximately the same as in the nation as a whole. The design is summarized in 

Table A-1. " ' . ^ ' 

■ . - * • • / 



^Ac ademic Science R&B Funds, fiscal Year 1980: Detailed Statistical Tables . Surveys 
oT Science Resources Series, National Science Foundation, (GPO PubTTcation No. 
NSK82-300), 1982. 

\ 
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Table A-1. . Institution sampile design 
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FY 1980 S/E R&D 
expenditures 



Total, all 
institutions 



No. institutions in nation 



Total 



Private 



Public 



. over $3 millior 


: 1^7 


53 


104 


Large insti- 








tutions, total 


38" 


11 


27 


Over $90 








• million 


3 


2 


1 


$52.5-$89.9 








million 




3 


12 


$33-$52.4 








.mi llion 


20 


6 


14 




A 






Smaller insti- 








tutions, total 


119 


42 


77 


$19-$32.9' 








mi 1 1 ion 


30 


11 


19 


$3-$18.9 








million 


89 


31 


58 



No. institutions iri'^sample 



Total 



Private 



Publ io 



43 

23 
3 
10 
10 

20 
10 
10 



15 

7 
2 
2 
3 

♦8 
4 
4 



28 

16 - 
1 
8 
.7 

12 
6 

6 



Departments and Facilities . At each sampled university, all institution- 
operated departments and nondepartmental research/instrumentation facilities in the X 
physical sciences, engineering, or computer science that contained any research 
instrument systems in the $10,000 to $1,000,000 cost range ^ere identified and asked 
to participate in the syrvey. Excepted from this sample were: (a) general purpose 
university computer centers, and (b) other nondepartmental instrumentation facilities 
that, in effect, consisted of a single system costing over $1,000,000 (research reactors 
or cyclotrons, observatories, etc.). A total of 438 "in-scope" departments and 
facilities was identified, each of which was asked to complete a Dep/lntment/Facility 
Questionnaire inquiring about the department's (or facility's) instrumentation-related 
needs, priorities, expenditures and sources of funding support ^ee Appendix E). 
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The 43 sampled institutions contained 66 other instlrumentation facilities 
that were excluded because they were beyorf^ the scope. of this survey. Of these, 44 
were general purpose university | computer centers, Mo^i of the Vest (19 of 22) were 
multimillion dollar instrument systems in high energy physics or \astronomy* 



Inst^ruments , The survey sought to represent all instrument systems at "in- 

research, and (b) 
seplarately-purchased, 



scope'^ departments that:, (a) were used or intended primarily for 



originally cost $10,000 to $1,000,000 including the cost of any 
dedicated accessories or components. 



Briefly, the* sequence of steps at each department 
follows. p/rst, a preliminary listing of all $10,000+ items of 
obtained, usually from the university's computerized central 
system. Often, the prelijminary lists were overly inclusive, 
items of research equipn)<^nt, miscellaneous properly such as furnit 
equiprrtent (e.g., trucks, heating and air conditioning units), 
(e.g., word processors), and the like. 



and 



facility was as 
research equipment* was 
pjroperty inveijjpry 
containing in ad<?ition to , 

ire, physii;al plant ■ 

(* 

secretarial equipment . 



Second, after screening put clearly inappropriate entries, the contractor 
selected a random probability sample of $10,000+ ' items in each department and 
facility. The instrument sample design took accoiint of the amount and cost of 
equipment in the listing. If the number of items costing $50,000^^ was 12 or less, all 
were included; otherwise, all items costing $100,000+ were included and a simple 
random sample of 1 in 3 items in the $50,000 to $99,999 range was selected. For 
items in the $10,000 to $49,999 range, sampling rates ranged from 100 percent for 
departments/facilities with 1 to 9 such items down to 12.5 percent (1/8) for depart- 
ments/facilities with over 100 items in this cost range. The intent of this design was 
to ensure adequate sample size for analysis without overburdening large departments 
and facilities. ^ 

Across the 438 eligible departments and facilities in the 43 sampled 
institutions, a total of 12,691 equipment items were identified in preliminary listings; 
of these, 4,6^ were selected to be in the survey sample. Overfill, the equipment 
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sample included 1,512 of 1,771 items costing $50,000+ (85%) and 3,)i35 of 10,920 items 
in the $10,000 to $49,999 range (29%). 

I 

i 

The final step was that, for each. sampled instrument, department/facility 
administrators were asked to arrange for a brief Instrument Data Sheet to be filled 
in by the responsible principal investigator or other person knowledgeable about the 
instrument's status, cost, and pohditipn; (see Appendix F). Department/facility 
administrators were also asked to review the university-provided preliminary equip- 
ment listing for their department/facility and add any additional Lteins. of $10,000+ 
research equipment ^that might Ij^ave beep omitted. ^ 

Estimation Procedures , All results reported in this report are in the form 
of national estimates statistically weighted to represent all research departments and 
nondepartmental research facilities in the ^physical and computer sciences and 
engineqring at the 157 largest R&D universities in the nation. 

The estimation weights applied to department/facility questionnaire data 
were easily computed. Since all Applicable departments and facilities in each sampled 
university were asked to participate in the survey and since nearly all of them 
actually did provide usable questionnaire responses, the estimation weight for each 
responding department was simply the inverse of the selection probability of the 
, university in which the department or facility was , located, multiplied by a small 
noni;esponse adjustment factor. , 

Estimation weights for the survey of $10,000 to $1,000,000 instruments 
were somewhat more complex. The weight for a completed instrument questionnaire 
^ was the product of: ^ 

♦ The university sampling weight — the inverse of the university's 
probability of selection; 

# The instrument sampling weight — the inverse of the probability of 
Selection of the particular instrument from the department or facility 

.equipment list; 
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An adjustment to the initial instrument sampling weight in situations 
where the instrument^ was part of a larger system with two or more 
separately-^listed components in the $10,000 to $1,000,000 range (in 
which case, the system selection . probability was larger than the 
selection probability for ar^ one component); and 

A nonrfisponse adjustment^ where, needed* 



Survey Administration , At each institution, all data collection arrange- 
ments were, handled by a survey coordinator appointed by the Office of the president 
of th^ universit;y. Typfically, coordinators Were themselves senior 'administratWs, such 
as Dean of the Graduate School or Vice President for Research* These individuals 
were responsible for identifying all pertinent departments and facilities* In addition, 
they were responsible for obtaining needed preliminary lists of equipment, and after 
equipment samples had been selected by the survey Contractor, arranging for the 
distribution, completion, and return of survey questionnaires. ^ 

Survey Response . . In a compfex, multistage survey such as this, there arc 
several levels or types of response to consider. At the institution level, the respor^c 
rate was 100 percent. The university administration at all 43 sampled institutions 
promptly agreed to participate in the .survey and appointed a coordinator. The 
coordinator arranged for the preparation and delivery of preliminary equipment 
listings for all applicable departments and facilities. Subsequently, the coordinator 
arranged for the delivery and return of survey , materials to and ^from these 
departments/facilities. . ' 

^Completed Department/Facility Questionnaires were received from the 
heads ,403 of the 438 eligible departments and facilities (92%). Even more 
impressive, faculty researchers returned completed Instrument Data Sheets for 4,443 
of the 4,648 instruments in the equipment sample (96%). 'Of the remaining 205 
equipment items for which usable responses wei^ not received, only seven were 
outright refusals. The rest of the^nonresponse was due almost entirely to the absence 
of knowledgeable respondents during the survey period. As would be ejfpected with 

\overafl response rates this high, no significant differences were found by type of 

\ - ■ 
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institution, by field of research, or by instrument o^st range in department/facility or 

2 

•> m equipmenl response rates. 

Definitions , The foUowing^^ definitions and guidelines ar^ provided to aid in 
the effective Usse of the data in thisj^eport. 

Field of Science/Engineering , . This report is limited to ttie physical and 
computer sScienceg, engineering, and interdisciplinary combinations of these research 
fields. Field classifications for "active" research insjtruments are based on user 
descriptions of the instruments^ principal fi^ld of research use in 1982, Field 
classifications for departments and facilities and for instrument systems that were not 
used for researi^Vi in 1982 indicate the principal field of research in the department 
or fa<;ility. The, particular field categories listed in a given table (e.g., the number 
of engineering subfields listed, if any), are as differentiated and disaggregated as 
possible, in view of the need to retain cell sizes large enough to produce statistically 

Sri ■ * 

reliable data. 

In its most detailed form, the field typology \s as follows: 

Physic al Sciences 

Chemistry (phyisical, inorgarvic, organic, polymer; not biochemistry) 
Physics and astronomy 



The above figures indicate cumulative response to date. The statistical analyses in 
this report are based on responses received by September 23, 1983: 378 department 
questionnaires (86%) and 4,177 instrument data sheets (90%). Of the 4,177 responses 
in the equipment survey, 2,582 were instruments (or principal components of 
instrument-^ systems) in active research use in 1982, 846 were research instruments 
that were physically present at the end of 1982 but had not been used for research 
'during the year, and the remaining 749 were classified as outside the scope of the 
study for one reason or another (e.g., dedicated accessories of systems represented 
by other data forms, instruments used principally for teaching or other nonresearch 
purposes, equipmen-t that no longer exists or was never intended' for research use - 
maintenance Vehicles, \offiee equipment, etc.), . <^ 
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Enginee ring 

- F-lectrical (electronic, computer engineering) 
Mechanical 

Metallurgical/materials (ceramic, mining, mineral, petroleum) • 
Chemical 
^ Civil (architectural) 

Other (e.g., aerospace, agricultural, biomedical, industrial, nuclear, 
systems) 

^ « - ■ 

Computer Sciences , . ^ 

No subdivisions 
interdisciplinary 

Materials science (interdisciplinary — not just materials engineering) 
Other, n.e.c. (e.g., textile sciences; nuclear science — not just nuclear 
physics; other multi-field) ^ 

Type of University. This variable contains fo^f categories representing all 
combinations of two dichotomous measures: university control (public vs. priv#^J|^and 
R&D size (large vs. smaller). The latter measure is based on institutions' reported FY^ 
1980 totarn&D expenditures in all science and engineering fields to be surveyed in 
Phases I and II. The top 38 institutions, which collectively accounted for about half 
of all FY 1980 aca^mic R&D expenditures in applicable fields, were classified as 
"large." The remaining 119 institutions in the survey universe, each of^hich had R&D 
.expenditures of at least $3 million in at least one of the years FY 1977 to FY r980, 
were classified as "smaller." 

System. In data collection terms, an instrument system consists of a 

reference insteument or component selected from a department/facility property list, 

■ »i 

plus any separately acquired "add-ons" or corrtponents that, as of December 1982, were 
dedicated solely for use with the reference item. The instrument system is the basic 
unit of reference in the equipment survey, and all reported cost figures reflect costs 
for the full system — the base unit plus all dedicated accessories. The equipment 
survey is limited to systems with original purchase cost of $10,000 to .$1,000,000. • . 
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''^ ^'^^^ report, the term "national stock" of academic 
research equipment refers to all instrument systems costing $10,000 to $1,000,000 
that, as of December 3,1, 1982, were physically located at an academic inst^nion in 
•ahe survey iiniverse 'and were principally used (or intended for use) in original 
scientific rese£^rch in one or more of the fields encompassed by the survey. In 
addition to systems actually used for research in 1982, this includes existing 
components of nonoperational systems still under construction at the end of 1982 and 
research systems that were inoperable or inactive throughout 1982. 

J^l^J'l^r.L^?^.?. purchase cost refers to the manufacturer's list price 

at the time of original purchase (i.e., when new). ' For multi-component systems, the 
purchase cost is the aggregate list price of all components and accessories. Except 
where clearly specified otherwise, all cost/value/investment statistics in this report 
refer to system purchase cost. 

\ Acquisition cost is the actual cost to acquire the 

instrument system at the current host university, including transportation and 
construction/labor costs. For used, discounted or rebatod equipment, it is the price 
actually paid to the seller, plus transportation and installation costs; for donated, 
loaned, transferred, or surplus equipment, it represents the transportation and 
installation costs, if any. 

Replacement Value. This value is the user estimate of tlie 1982 purchase 
cost of the same or functionally equivalent equip~inent. , 

1982 Cost-Equivalent. This is- the original purcliase cost converted to 
constant 1982 dollars using the Machinery and I-quipment index of the Bureau of Labor 
Statistics' annual Producer Price Index i& adjust for, inflation. Arithmetically, the 
value is calculated by multiplying , the originar purchase cost by the ratio of the .1982 
annual PPI judex for Machinery and Equipment to the same PPI index for the year in 
which the, instrument system, was originally purchased or constructed. 



56 



52 



i 



APPENDIX B 
Detailed Statistical Tables 



A 



57 

53 



NEEDS AND PRIORITIES 



■ 4 

4 

Number of departments/faoilities and percent reporting im- 
portant subject ar^is in which critical experiments cannot be 
performed because of lack of needed equipment, by fiej^, type 
of university, and size of departmept/facility: National 
estimates, 1982 

Department/facility evaluation of adequacy of instrumentation 
available to research faculty, by field, type of university, and 
size of department/facility and by type of researcher:. Na- 
tional- estimates, 1982 

Department/facility recommendations for increased Federal 
support for research instrumentation, by field, type of uni- 
versity, and size of department/facility: National estimates, 
1982 



SIZE OF NATIONAL INVENTORY 

Number and cost of academic research instrument systems, by 
field and type of university: National estimates, 1982 

Indices of academic research equipment intefifeiveness of major 
fields and subfields, 1982 

Mean number and cost per institution of academic instrument 
systems,, by field and by type of university: National 
estimates, 1982 

Distribution of academic research instrument systems, by field 
and type of university and by system cost range: National 
estimates, 1982 

Distribution of aggregate purchase cost of academic research 
instrument systems by field and type of university and by 
system cost range: National estimates, 1982 

Research status of academic research instrument systems, by 
field and type of university: National estimates, 1982 

Number of aggregate cost/value of academic .research instru- 
ment systems in active use, by field and type of university: 
National estimates, 1982 
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SIZE OF NATIONAL INVENTORY (continued) 

f 

Table ^ Page 

B-ll. Mean number ''and cost per institution of academic res^earch 71 
instrument systems in active research used by field and by 
type of university: National estimates, 1982 

B-12. Instrumentation-related expenditures in academic departments 72 
and facilities, by field and type of university: National 
estimates^ FY 1982 

D-13. Expenditures for purchase of research equipment, by field and 73 
type of university: National estimates, FY 1982 (actual) and 
FY 1983 (anticipated) ^ 

B-14. Factors associated with department/facility expenditures for 74 
purchase of research equipment: National estimates, FY 1982 

B-15. Mean expenditures for' purchase of research equipment, by 75 
field and type of university and l)y unit: National estimates, 
FY 1982 



RESEARCH STATUS, AGE,^AND CONDTION 



B-18. ^^ercent of academic researcii instrument systems that are 
classified as state-of-the-art, by field and type of university 
and by year of purchase: National estimates, 1982 
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B-16. Age distribution of academic research instrument systems, by 76 
field and type of university: National estimates, 1982 

B~17. Percent of academic research instrument systems that are 77 
classified as state-of-the-art, by field and type of university 
and by purchase cost: National estimates, 1982 
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B-19. Age distribution of state-of-tf]^-art academic research in- * 79 
strument systems by field and type of university: National 
estimates, 1982 

B-20, Median age of academic research instrument systems, by . 80 
field and type of university and by research status: - National 
estimates, 1982 

B~21. . Condition of academic research instrument systems in use, by 81 
system age: National estimates, "1982 



RESEARCH STATUS, AGE, AND CONUITION (continued) 



Distribution of academic research instrument systems in use 
that were in excellent working condition, by field and type of 
university and by research status: National estimates, 1982 

Distribution of in-use academic research instrument systems 
that are the "most advanced instrument of its kind accessible 
to its research users," by field and type of university and by 
research status: National estimates, 1982 



FUNDING SOURCES 



Number and cost/value -^of academic research instrument 
systems in use, by means of ac<^uisition: National estimates, 
1982 " > 

Acquisition of academic research instrument systems in use, 
by fieki and type of uni^versity and by source of funds: 
National estimates, 1982 

Percent of aggregate acquisition cost of in-use academic 
resear^ instrument systems that was contributed by l*ederal 
funding sources, by field and type of university and by system 
acquisition cost range: National estimates, 1982 

Federal involvement in funding of academic research instru- 
ment systems in use, t)y field and type of university: 
National estimates, 1982 

Percent of academic research instrument systems in use, that 
was acquired with 50 percent or more Federal funding, by 
field and type of university: National estimates, 1978-82 

Federal funding of department/facility purcliases of research 
equipment, by field, type of university, and size of depart- 
ment/facility: National estimates, FY 1982 (actual) and 
FY 1983 (anticipated) 



"60 



LOCATION AND USAGE 



Table . w Page 

B-30- Location of aca^mie research instrument systems in use, by 90 
1982 research status: NationAf estimates, 19ff2 * 

B-31. Percent of academic research instrument systems in use that 91 
are located in shared-access facilities, by field and type of 
university and by research status: National estimates, 1982 

B-32. Percent of academic research instrument systems in use that 92 
^ are located in shared-access facilities, by field and type of 
university and by system purchase cost range; National 
estimates, 1982 ^ 

B-33. Percent of academic research instrument systems in use that 93 
are located in shared-access facilities, by field and type of 
university and by year of purchase: National estimates, 1978- 
82 

B-34* Research function of academic research instrument systems in 94 
use, by field and type of university; National estimates, 1982 

B-SS* Mean number of research users in 1982 of academic researcl)'' 95 
instrument systems in use, by research status and price cost 
and by system research function: National estimates, 1982 

B-36. TVIean number of rCvSearch users in 1982 of academic research 96 
instrument systems in use, by field and type of university and 
by system research function: National estimates, 1982 

B-37. Mean number of research users in 1982 of academic researcfi 97 
instrument systems in use, by field and type of university and 
by 1982 research status: National estimates, 1982 

B-38. Mean number of research users in 1982 of academic research 98 
instrument systems in use, by field and type of university and 
by systcjn purchase price range: National estimates, 1982 

B-3y, Mean number of research users in 1982 of academic research 99 
instrument systems in use, by field and type of university and ^ 
by system age: National estimates, 1982 

B-40- Mean number of research users in 198^ of academic research 100 
instrument systems in use, by field and type of university and 
by system condition: National estimates, 1982 
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LOCATION AND USAGE (continued) 



Tabic 

B-4L Mean number of research users in 1082 of academic research 
instrument systems in use, by field and type of university and 
by system location: National estimates, 1982 

B-42. Types of research users of academic research instrument 
^ systems in use, by system purchase cost range and research 

status: National estimates, 1982 

B--43. Types of research users of academic research instrument 
systems in use, by field and type of univej\sity: National 
estimates, 1982 



MAINTENANCH AND REPAIR 



B-44. Department/facility • assessment of favailable instrumentation 
support services, by fieitl, type of university, and size of 
department/facility: National estimates, 1982 

B-45. Mean F\'^ 1982 expenditures for maintenance and repair of 
research equipment per department/facility, by field, type of 
university, size of department/facility, and assessed adequacy 
of instrumentation and l>y types of expenditure: National 
estimates, FY 1982 

B-46. Principal means of servicing academic research instrument 
systems in use, by field, type of university, and age of system: 
National estimates, 1982 

B-47. Percent of academic research instrument systems in use that 
are in excellent working condition, by means of servicing and 
by age: National estimates, 1982 

B-48. Mean annual epsenditures per system for maintenance and 
repair of academic research instrument systems in use, by 
field, type of university if nd principal means pf servicing, and 
purchase cost and by age: National estimates, 1982 
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Tuble H-K Number of departmeiits/fac 1 1 1 1 ie3 and percent reporting important subject areas in 

wtiicti criticai experiments cnnnot be performed bncause>of lack of needed equipment, by 
field, type of university, and size of department/facility: National estimatea, 19U2^ 



Principal field of research 
in department/ fact 1 ity , 
type of university, and 

size of department/ facility 



Total, selected fields 

F i e- Id of re search 

Pliysical j^iciences, total 
Ofiemistry 

Physics afid astronomy 

Engineering , total 
Electrical 
Mechan ical 

Metal lurgical/matc rials 

Chemical 

Civil 

Other, n.e.c. 

Computer science 
Interdiscipl inory , n.e.c. 

Type of universj^^^ ' 
Large private {N^11) 
Large public (N:i27) 
Smaller private (N=42) 
Smaller public (N:;:77) 

•Si^e of^department/ facil 1 ty ^ 
large ($200,000* or mf)re) 
Medium ($30 , 000-$1 99 ,999) 
Small (under $t)0,000 or more) 



Number of 
departments/ faci 1 i t ies 



Percent reporting inability to 

conduct critictU experiments 
due to lack of needed equipment^ 



1,20!^ 



371 
177 
19A 

657 
94 
111 

kl 
83 
105 
217 

91 
06 



106 
322 
259 
51B 



391 

392 
362 



90% 



90 
93 
07 

91 

96 
9/i 
95 
9A 
91 
85 

95 

ni 



89 
91 
89 
90 



89 
86 

95 



^Statistical estimates encompciss all research departments and all nondepartmental research 
facilities in the physical sciences, en()ineering and computer science at the 157 largest Rc\D uni- 
versities in the U.S., except: (a) departments with no research instrument systems costing 
$10,000 or mure and (b) rt^search installations consisting of interrelated components costirig over 
$1 million I large observatories, reactors, accelerators , etc .) • Sample size = 353 departments/ 
facilities. 

'^Estimated percent of departments/ facilities identifying "important subject areas (e.g., recom- 
binant DNA, microcircuitry , plasma physics) in which investigators in thir; department/ fat/i 1 i ty 
are unable to pf?rform critical experiments in their areas of research iriterest due to lack of 
needed eguipme/it . ** 



^Includes materials science. 
A" 



'Large" refers to 
refers tO FY 1900 
each si ire class. 



FY 19H() separately budgeted R(SD expenditures of $33 million or more; "smaller" 
lUO expenditures of $20-32.9 million; "N" indicates number of institutions in 



^Classi fication is based on reported FY 1982 expenditures for research equipment* 
NOTE: Sum of percents may not equal 100 because of rounding. 
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Tablo D~*i. 0<«pHr tmont/facll Ity evaluation of •dwquacy of ln«trum«ntat lof^ av«llablo to roa««rch faculty, by field, typo 
of university, arnJ aiz« of department/facility arxJ by typ« of roaoarchrtri National oatlmataa, 1982^ 







Percent of ayatema, 


by 






Percent of oyatemti, 


— ~- 

by 


Principal field of roswarch 


Adaguacy of inetr^wnentatlon available 


Adequacy of equipment ava 


liable to 


In dwpBrtmont/facUlty , 


to tenured faculty and equivalent 


P. 1.8 


unt enured faculty and equiv 


■lent p. l.o 


typa of univeroity, and 




















•Izo of department/facility 


Total 


Excel lent 


Adequate 


Inauff iclent 


Total 


Excellent 


Adequate 


1 Innufflclent 
1 


Total , aolncted f InldQ 


100X 








46?» 


100X 


7S 


41% 


52% 


Field 




















Phyaical ncloncoa, total 


100 




57 




40 


100 


2 


50 


48 


Qmmlatry 


100 


7 


45 




40 


100 


3 


51 


46 


Phyalca arxl aatronooiy 


100 


0 
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32 


100 


0 


49 • 


51 


f.nglnoerlng , total 


100 


10 


39 




51 


100 


8 


34 


50 


electrical 


100 


:^o 


2) 




56 


100 


4 


31 ■ 


65 


Mechanical 


100 




2? 




53 


100 


24 


10 


67 


Metal lurg ical/mate rial ?j 


100 


0 


42 




58 


100 


6 


20 


74 


Chemical 


100 


3 


39 




50 


100 


0 


20 


72 


Civil 


100 


a 


46 




46 


100 


10 


42 


40 


Other, n.e.c. 


100 




51 




46 


100 


3 


50 


47 


Computer acience 


mo 




55 




4? 


100 


3 


57 


40 


Interdiaclpl innry , n»e.c.^ 


100 


20 






36 


100 


27 


35 


30 


Ty[)e of unlvernl ty-' 




















large private (N=1l) 


100 


10 


62 




28 


100 


4 


50 


46 


Large public (N=27) 


100 


4 


54 




42 


100 


5 


43 


57 


Smallef private (N=:47) 


100 




45 




53 


100 


2 


32 


66 


Smnllor ptibUc (N=77) 


100 


14 


30 




40 


100 


11 


42 


4fl 


5izo of department/ facility 




















I urge ($?(K),000 or more) 


100 


10 


55 




35 


100 


4 


48 


4/ 


MnditKn ($50,000 $199, Vy9) 


100 




40 




49 


100 


4 


42 


54 


Small (Under $30,000) 


100 


1^ 


32 ■ , 




55 


100 


15 


30 


55 





SLol i rfticai eat Imuten nni:f>mparH ol 1 * roHooi'Ch deportmento and all nopticportment nl rcOfjnrch focUitics m thu phy^icnl sCJiencca^ 
engineering and computer science nt the 157 largoat HAD univjdr«lt ieu in the U.S., except: (n) depnrtmento with no rcfjonrcb 
inrttrumtjnt oyytemo costing $10,000 or more, and (b) re.^OHrqh infitiillutionn cOfiJiiyting of interrelated componentii nnd yuOjiyutems 
coating over $1 million (large obaervntorioH, rooctoro, a(?colorntora , etc.). Sample hi2c r )53 department a/ foci 1 it iug . 



^Includoa muLeriiilo aclenco. 

•'"Large" refera to FY 1900 aepnrately biKlgeted R&l) expenditures of $33 million or more; "ymuller" refers to TY 1900 RAD 
expcnditureo of $20-32-9 mllllonj "N" ifKjicotoa number of inntltutlnno in each ol/o crlaao. 

^Claaalficat ion baaed on reported rY1902 expenditures for reaenrch equipTier^t. 

NOTE; hum of pcrcents may not equul 100 becauoo of rounding. 
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Table Oepartment/racility recocnmendationa for increased Federal support for research instrumentation, by field, 

type of university, and aize of department/facility: National estimates, 1982^ 



F'^'i^ncipal field of Besearch 
in department/facility, 
type of university, and 

size of department/ facility 

/ 
/ 


Percent of departments/facilities recoflwendinq as top priority area for., 
increased Federal support of academic research equipment: 


Total2 


Large scale 
facilities^ 


Systems in 
$50,000 - 
> 1 mil i ion 
range*^ 


Systems in 
$10,000 - 

rapge^ 


Lab 
equipment 

unde r 
$10,000^ 


Other 


• 

Total, selected fielda 


100!; 
». 




365; 


53% 


75 


1% 


field 














Physical sciences, total 


100 


4 


43 


44 


7 


2 


Chem i s t r y 


100 


0 


54 


39 


6 


1 




100 


8 


31 


50 


7 


4 


engineering, total 


100 


3 


30 


58 


8 


1 


f lectrical 


100 


11 


50 


24 


15 


0 


Mechanical 


100 


2 


30 


64 


0 


3 


M#> lII^n^^•nl/ma^f>^i^ll*^ 


100 


0 


62 


29 


9 


0 


Chem leal 


100 


G 


9 


70 


21 


0 


Civ il 


100 


6 


8 


86 


0 


0 


Other, n.e.c. 


100 


0 


34 


58 


8 


0 


Computer science 


100 


*0 


30 


70 


0 


0 


' Interdisciplinary, n.e.c.^ 


100 


0 


55 


37 


'8 


0 


Type of universitv^ 














Large private (N=n ) 


100 


a 


47 


49 


0 


0 


Large public (N-27) 


100 




40 


48 


6 


3 


Smaller private (Nr/i2) 


100 


1 


29 


62 


7 


1 


Smaller pijblic.>.(N=77) 


100 


3 


34 


53 


, 9 


0 


Size of depnrtment/f acili ty^ 














Large ($200, OdO or more) 


100 


4 


47 


37 


10 


2 


Medium ($30,000~$199,999) 


100 


2 


34 


58 


6 


r 


Small (Under $30,000) 


100 


1 


26 

— — 


68 


5 


0 ' 



^statistical estimates encompass all research departments and all nondepar tmental research facilities in the 
physical aciencesy engineering and computer science-at the 157 largest R&D universities in the U.S., except: 
(a) departments with no research instrument systems costing $10,000 or more and (b) research inatallations 
consisting of interrelated cnmponentn and subsystems costing over $1 million (largo observatories, reactors, 
accelerators, etc.). Sample si^e = 353 departments/facilities, 

^Mi5:»inq data are excluded; question had 12 percent nonusable response, largely the reault of respondents 
checking more than one choice. 

^•'Lorge scale regional and national facilities (large telescopes, reactors, oceanographic vessels, high 
performance computers, etc.)" ^. 

^"Major shared access instrument systems ($50, 000-$1 ,000,000) not presently available to department/ 
facility members." 

^"Upgrading/expansion of equipment In $10,000-$50,000 range.'* 

^"General enhancement of equipment and supplies in labs of individual P.I.s (^tema generally below $10,000).'* 
^Ip(;lu0«s materials science. * " \> 

Q"LargR" refers to FY 1980 separately budgeted R&D expenditures of $33 million or more; "smaller** refera 
to FY 1980 RAD expenditures of $20-32.9 million; "N** * indicates nijmbor of institutions In each size class. 

*^(!lassificat ion Is baaed on reported FY 1982 expenditures for research equipment. 

NOTE: Stjm of percents may not equal 100 because of rounding. 
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Table 8-4. Number and cost of academic reaearch inatrument syatems^ by field and type of 
univeraity: National ostimatea, 1982^ 

' [Dollars in millions] 



Principal field of reaearch 
use and type of university 


Nqcnber 
of ^sterns 


Percent 
Distribution 


Aggregate 
Purchase 

C08t2 


Percent 
Distribution 


Total. Sftlftoted fields 


24,348 


100% 


$990.2 


f 


-* 

Field of research-' 










Physical sciences, total 


11 ,223 


46 


464.0 


47 


Chemistry 


6,259 


26 


251.5 


25 . 


Physics and astronomy 


" 4,964 


20 


212.5 


22 


Engineer ing , to t al 


9,398 


39 


330.6 


3J 


Electrical, 


2,377 


10 


86.4 


9 


Mechanical 


1 ,884 


8 


68.2 


7 


Metallurgical/ matjeriala 


1,117 


5 


42.1 


^ 4 


Chemical 


■ 842 


4 


LI .J 




Civil 


675 


5 


22.0 


2 


Other, n*e.c. 


2,503 


10 


84.6 


9 


Computer scienqe 


1 ,024 




57.9 


6 


Materials science 


646 


3 


33.9 


3 


Interdisciplinary, n.e.c. 


2,058 


9 


103.7 


11 


Typo of university^ 










Large private *(N=11) ^ 


3,782 


16 


158.8 


16 


Large public (N=27) 


8,630 . 


35 


365.8 


37 


Smaller private (N=42) 


5,265 


• 


215.4 


22 


Smaller publifc (N=:77) 


6,670 


h 


250.1 


25 



^Statistical estimatea refeir to research instrument systems (including all dedicated acceaaories 
and components) originally 1:osting $10, OQp-$l ,000,000 in physical science, engineering, and 
computer scier^e departments and facilitltfs at the 157 largest R&D colleges and universities in 
the U.S. Estimates include systems used for research in 1982, Existing components of research 
systems still under construction, and research systems that Were inactive or inoperable throughout 
1982. Equipment used or intended primarily for nonresearch purposes is excluded. Sample 
size = 3,428 systems, ^ ^ 

^Manufacturer's list price at time of original purchase* . ^ ^ * 

^For sysbtms not used for research in 1982, classification based on name of cognizant department or 
facility 

^"Large" Vefers to FY 1980 separately budgeted RAb expenditurfa of $)3 million or more; "amaller" 
refers to FY 1980 R4D expenditures of $28-32»9 million; "N" indicates number of institutions in 
each size class^ 



NUTE:. Sum of percents may not equal 100 because of rounding* 
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Ifible B'5# IikJIcos of ocadortiic roaoorch equipment Intonolvcnoos oT mnjor fiolda ond eubriolds, 1902 





Aggregate pur- 




Research equip- 












chase cost of 
1982 national 


' Total 


ment coot ao 
percent of 








.s 




stock of 


academic R&O 


total acadotnic 


Graduate 


Roaearcb equip- 


Academic 


Research e(^lp- 


Field^ 


research 


expand iturco 


R&D . 


studerit 


ment coot per 


8c iontiotn/ 


ment cost per. 


equipment^- 


FY 190p 


expenditures 


enrol Imont 


graduate 


englnrora 


eciontiat/ ' \ 




[$ in millions] 


1$^ in miUions] 


FY 1902 


Fall 1902^ 


otudont 


January 1903r 


engineer 


Total f selected fields 


$052 »6 


$1,920*9 


44% 


135,000 


$ 7,30.0 


84',eop 


.1 

$11,700 s 


Chemistry 


251.5 


31,1.5 


81 ^ 


17,000 


14,800 


18,200 


13,800 


Physics and astronomy 


212.5 


A36.6 


49 


10,700 


19,900 


14,600 


14,600 


Enginoeringt total 


530.6 


1,02/1.5 


32 


06,000 


3,000 


37,700 


t),000 


Elecl'rlcal 


86. V ' 


224.3 


39 


^ 22,000 


3,900 


''9,600 


9,000 


Mechanical 


60.2 


141.5 


' 40 


11,600 


5,900 


.6,700 


10,200 ' 


Metal Lurglcal/materiala 


42.1 






4,100 


10,300 




V . ■ ■ 


Chemical 


27.3 


03.3 


33 


7,200 


3,800 


. 2,400 


11,400 ^ ■ •> 


Civil 


22.0 


100.3 


20 


14,700 


1,500 


6,400 


3,400 


Computer science 


57.9 


140,> 

* 


39 


20,300 


2,900 


, 14,300 


4,090 


^Toble is limited to Phase 


I fields and subf ield«i, for wfiich comparablvo data are avsilablo* 








^From T«bie B«1 . 




• 













-^From Acadomio acience/enqineerinq! RAD funds, fiacal year 1962 . Surveys of Science Resources Series, National Science Foundation, 1984 
• (GPO Publication No, NSF 84-^308), p, 8. 

^From Academic science/enqinoerinqr Graduate enrollment and support, Fall 1982 . Surveys of Science Resources Series, f/ational Science 
Foundation, 1904 (GPO Publication No, NSF 84-306), p. 20, 

^From Academic acicnce/enqineorinq? Solent lata af^d enqifmors, January 1983 , Surveyi^JJii'f Science Resources Series, National Science Foundation 
(GPO Publication No. NSF 84-309), p,7. ' *V 
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lobln B-'6* Moan number and cost per Institution of ocadcmlc rcaosrch Instrument systems, by field and by type of university: 



Notional est Imates^ 1902 



1 



4 










tDollars In 


millions] 




















Type of university^" 


< 


** 






Principal field of 


Total (N=157r 


targe private (N=11) 


targe public (N=27) 


Smsller prlvjstc (K=42) 


Smaller public (Nx77) 


research uoc^ 








* 




. . . 












Mean 


Mean 


Moon 


Moan * 


. Moon 


Mewi 


1 


Mean 


Mean ^ 


Moan 




number * 


eggregate 


number 


aggregate 


number , 


aggre^ste 


number 


aggregate 


number 


aggregate- 


■• 


of 


purchaae 


of 


purchase 


of 


pur^hsse 


Of 


purchase 


Of 


purchase^ 




systems 


cost 


systems 


cost 


^ systems 


cost 


systems^ 


cost 


- systems^ 
k 


cost 


'Tnhnl. nnlnptfid fields 


155.1 


■ 


3A3.0 


$14.4 


319.6 


$13<5 - 


125.3, 


$5.1 


$6,f 


. $3.2 


Physical sciences , total 


71.5 


3.0 


141.1 


5.6 P 


^.159.0 


7.0 


63.4 


2.6 


>5.(> 


*\.3 


Chemistry 


39.9 




6415 


2.7 . 


.84.3 


3.5 


35. 




23i4 


0.9 


Physics and astronomy 


31 .6 




76.6 




74.7 


3.5 


28. 


1.2 


11.8 


0 0.4 


Engineering, total 


59.9 


2.1 


116.4 . 


' 4.6 


133'.A 


5.0 


» 

38.6 


1.5 


.37.6 ^ 


1.0 


Electrical . 


•15.1 ' 


0.6 


40.9 


2.1 


36.3 


1.3 


5.1 


or.2 


9.5 ^ 


'0.2 


Mechanical 


12»0 ^ 


0.4 


19.5 ^ 


I 


23.6 


1.0 ^ 


16.6 


0.4^ 


4.4 


A.I 


Metallurgical/materials 


s 7.1 


0.3 


15.0 1 


} 0.5 


17.9 - 


D.8 ^ 


* 2.2 . 


' OA 


4.9 


0.1 

ft 


Ctiomlcal ' 


5.4 


0.2 


11.9 


• * O.A 


' 14.1 


0.4 


3.7 


0.2 


2.3 . 


0.1 ^ 


Civil 


4.3 


-0.1 


6-0 


0.2 


12.1 


0.5 * . 


0.7 




J. 3 


. 0.1 


Other, n.c»c* 


15.9 


0*5 


23.0 ^ 


0.8 


29.4 " . 


^ 1.1 




. oU 


13.3 




Computer science 


6.5 - 


O.i 


34.6 


2*2 


5.7 


0.3 


6.6 


, ^0.3 


% 2.8 : . 


0.1 ' 


Mater.ials science 


4.1 


0.2 


25.5 




5.6 


0.5 


3.4 


0.2 


/ 0.9 


• ■ * 


Interdisciplinary, n.e»c 


13,1 


0*7 


26.3 


0,8 ' 


15.9 


0.8 


' 13*^1 


0,4 ^ * 10^1 


0.7 



^Statistical estimates refer to research Instrument systems (Including' all dedicated occes.sorles snd components) originslly costing 
$10,000-$1,000,000 in physical science, engineering, snd computer science departments ar)d fscilltles st tlws 157 Isrgest 4?&D colleges 
and universities in the U.S. Estimates include systems used for research in 1902, existing cqmponents Qf tesesrch systems still 
under construction, snd resesrch systems that were Inactive or inoperable through 1982. Equipment us*d or Intended primarily for 
nonresearch purposes ^s excluded. Sample size = 3,428 systcma-k 

2"Large" refera to 1900 aeparaleiy budgeted RAD oxpondlluros of $33 million or more; "smaller** refers to FY 199U n&O.cxpciKUtures 
of $28-^32.9 million^ "N** indicates number of institiJtions in each size clsss. * ► v ' . 



%or systems not used for resesrch in 1982, clssslficatlon bassiMta name of cognizant department or faciUty* 




Table Distribution of ocademic rgaearch instrument systema^ by field and type of university 

and by system cost range: National estimates, 1982^ 







Percent of systems, by syatem cost range 


Principal field of Research 


Number 








- 


use and type of- university 


of 




$10,000 - 


$25,000 - 


$75,000 




systems 


Total 


524,999 


574,999 


^1 ,UUU,UUU 


Totals selected fields 


24,348 


100S 


57!i 


32% . 


lis 


Field of research^ 












Physical sciences, total 


11,223 


100 


55 


33 


13 


Chemistry 


6,259 


100 


56 


31 


13 


Physics and- astronomy 




100 


53 


35 . 


13 


Engineering , total 


9,398 


• 100 


62 


.30 


8 


Electrical 


2,377 


100 


61 . 


30 


9 


Mechanical 


1 ,884 


100 


64 


28 


9 


Metallurgical/materials 


1,117 


100 


53 


36 • 


11 


Chemical 


842 


100 


56 


37 


7 


Civil ^ >< 


" 675 


100 


68 V 


23 


9 


Other, n*e«c* 


2,503* 


100 


64 


30 


7 


Computer science 


1,0^24 


100 


. 43 


43 


■V 

14 


Materials science 


646- 


100 


52 • ■ 


30 


17 


Interdisciplinary, n«-e«c. 


2,058 


100 


62 


26 


12 



Type of unlver^ty ^ 

Large private. (N=11) 
Large public (N=27) 
Smaller private (N=42) 
Smaller public (N=77) 



3,782 
8,630 
5,625 
6,670 



100 
100 
100 
100 



58 
57 
54 
60 



32 
30 
33 
32 



10 
13 
12 
8 



/'statistical estimates refer to research instrument systems (including all dedicated accessories 
and components) originally costing $10, 000-$1 ,000,000 in physical •science, engineering, and 
computer science departments and facilities at the 157 largest R&D colleg§a and universities 
in the U.S. Estimates include systems used fdr research in 1982, exist^/lf components of 
research systems still under construction, and reaearch systems that were Inactive or inoperable 
throughout 1982. Equipment used or intended primarily for nonresearch purposes is excluded „ 
Sample size = 3,428 system?, ■ , '* ■ . " , < . . 

^For systems not used for research in 1982, classification is based on name of cognizant department 
or facility. - 

^"Large" refers to FY 1980 separately budgeted R4D expenditures of $33 million or more; "smaller" - 

refers to -FY 1980 R&D expenditures of $28-32.9 'million| "N" indicates number of institutions in each 

size class. . " • • 

. • ■ • J" 

NOTE: Sum of percents may not equal 100 because of rounding.- 
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Table B-8. 



Distribution of aggregate purchase coeti of academic research instrument systems, by 
fitfld and type of university and by system cost range: National estimates, 1982 J 



[Dollaro in 
in milliono] 



Principal field of research 
use and type of university 



Total selectod fields 



Field of research^ . 

Physical sciences, tatal 
Chemistry 

Physics and astronomy 

Engineering , total 
Elec trical 
Mecftanical 

Metallurgical/ materials 

Chemical 

Civil 

Other, n#e»c. 

Computer science 
Materials science 
Interdisciplinary, n.e.c. 

Type of university^ 

Large private (N=11) 
Large .public (N=:27)^ 
Smaller private (N=42) 
Smaller public (N^77) 



Aggregate 
purchase 
cost^ 



Percent of aggregate purchase cost, 
by system cost range 



Total 



$10,000 ^ 
$24,999 



$990.2 



$25,000 
$74,999 



32? 



464.0. 


100 


21 


32 


251,5 


100 


22 


32 


212.5 


100 


19 

t 


32 


330.6 


100 


- 27 


34 


86.4 


100 


26 


33 


68.2 


100 


. 28 f 


30 


42.1 


'100 


24 ^' 


37 


27.3 


100 


27 


49 


22.0 


100 


31 


28 


. 84.6 


100 




34 


^7.9 


100 




30 


33.9 


100 


15 


28 


103.7 


100 


19 


24 


■t 

158.8 


100 


22 


^ 


365.8 


100 


21 


29 


215.4 


100 


20 


35 


250; 1 


- 100 


26 


34 



$75,000 - 
$1,000,000 



46! 



47 
46 
49 

39 
41 
42 
40 
24 
41 
38 

58 
56 
57 



4JB 
51 
45 
40 



\ 



^Statistical estimates refer to research instrument systems (including all dedicated accessories 
and components) originally costing $10, 000-$1 ,000,000 in physical science, engineering, and 
computer science departments an^ facilities at the 157 largest RAD colleges and universities 
in the U.S. Estimates inclui^systems used for research in 1982, existing components of 
research systems still under construction, and research systems that were inactive or ipoperable 
throughout 1982 ♦ Equipment used, or intended primarily for nonresearch purposes is excluded^ 
S&mple sizQ ^ 3,428'^yatem8» * ' 

^Manufacturer's list price at time. of original purchase^ g 

^For sy.^tems not u^ed for research in 1982, classification based on name of cognijiaht department 
or facility. . ' * 

.^"Large" refers to FY 1980 separatej.y. budgeted RAO expenditures of $33 million or more; "smaller" 
refers to FY 1980 RAO expenditures of $20«-32^9 .million; "N" indicates number of institutions in 
each size class. r . ^ * ' 



ERLC 



NOTE: Sum pf perceats may not equal 100 because of rounding. 

r ' 68 ■ 2 
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Tabl? Rosoorch status of ar^domic research instrumont syatema^ by field and type ol^nlversltyj 

Notional SJatiSlte?* 1902^ 



Principal field of retioarch 
U80 arnl typo of. university 


fiumber 

of 
ayatoma 


Percent of systems, by research atatus 


Total 


■ In oi^tive research use 


rk)t yet in 
in 

research use ^ 


No 1 onge r 
in 

research uoe 


Qi- *^ r 
the~art 


Other 


'Total, selected fields 


24,340. 


lOfWJ 


16% 


56» 


2% 


26% 


field of reaoorch^ 














Physical sciences, total 


11,223 


100 


15 


60 


1 


OA 

24 


Cheniistr'y 


6,259 


lUU 


14 


63 


1 


LL 


Physics and sstrdnowy 


4,964 


100 


1£ 
1 o 




2 


25 


Engineering, totsl 


9,398 


100 


18 


55 


3 


24 


Electricsl 


2,377 


100 


18 > 


51 


1 


30 


Mechanicsl 


1,884 


100 


19 


54 


4 


23 


Motsl lurgical/materials 


1,117 


100 


14 


76 


2 


8 


Chemical * 


842 


100 


17 


64 


0 


• 19 


Civil 


675 


100 


14 


45 




25 


Other, n,e,c* ' 


2,503 


loq 


22 


40 


2 


28 


Computer science 


1,024 


100 


17 


60 


6 


17 *' 


Materials science 


646 


100 


16 


74 


0 


10 


Interdisciplinary, n.o.c* 


2,058 


100 


11 


36 


1 


52 
















Typo of university-' 














Largo private (N=11) 


3,702 


r 100 


18 


61 




17 


Largo public (N=27) 


8,630 


100 


14 


58 


\ t 


26 


Smaller ^private (N=42) 


5,265 


100 


14 


51 




33 


Smaller publlfc (N=07) 


6,670 


leo 


19 


55 


2 


24 

— rr^ 



\ • 

^Ststisticsl estimates refer to research instrument systems (l>x:luding all dedicsted accessories and components) 
originally costing $10, 000-$1 ,000,000 in physicsl science, engineering, snd computer science depsrtmonls and 
facilities at thto\157 largest R&D colleges and universities in the U*S. Estimates include systems used for 
research in 1902, existing components of resesrch systems sjbdlll under construction, and resesrch systems thst 
were Inactive or inoperable throughout 1982. Equipment ,,>itfed "^r intended primarily for nonresearch purposes 
is oxcjluded. Sample size = 3,420 systems •» - * 

^For syoteme not uftcd for resesrch in 1982, clsssi ficstion is based on name of cognizant depsrtment or fscility. 

^"Large" refers to FY 1980 aepsrately budgeted R&D expenditure^ of $33 million or more; "smaller" refers to 

FY 1900 R&D oxpenditujces of $28 - 32.9 million; **N" Indicates number of institutions in each size class. 
*» 

NdrEt Sum of porconta msy not equal 100 because of rounding. . _ 



Tuble 0^-10. Number ond aggregate coat/value of academic reaearch instrument oyatema in active roooarch uae, 
by field arxl type of .university ? National eatimatoa, 1982 J 



[Dollara in miUiono] 



Principal field of reaoarch uoo 
and type of univei:oity 



Total, aelected fieldo 

Yield of roeearch 

Physical sclencoa, total 
Chemigtry 

Phyaico and aatronomy 

ling i nee ring, total 
f lect rical 
Mechanical 
. Mfttal lurgical/matoriala 
Chemical 
Civil 

Other, n.e^c* 

Computer science 
Materials science 
Interdisciplinary, n^e^c. 

Type of university^ 

Larqe private (N=:11) 
Large public (N=27) 
Smaller private (N=A2) 
Smaller public (Nr77) 



Number 

of 
ayatema 



Index of aggregate coot/value 



Purchase 
coot^ 



Aoquieition 
coot^ 



Replac^jment 
value^ 



1902 cost- 
equivalent^ 



17,586 



$750*1 



$703,2 



0,424 


373.6 


353*2 


4,791 


210*4 


201*1 


3,633 


163*2 


152*1 


6,829 


259*4 


232*4 


1,650 


66*4 


56*0 


1,363 


50*9 


47*0 


990 


39*0 


36*6 


602 


* 23*3 


' 22*8 


397 


14*1 


13*9 


1,739 


65*7 


-|5.3 


700 


40*5 


4^9 


501 


31*5 


31>« 


965 


45*0 


41, i 



$1,133-7 



529*3 
295.0 
234.3 




3,014 
6,234 
^3,426 
4,911 



134*0 
205*5 
157*9 
100*6 



125*9 
264*4 
146.6 
166.0 



205*4 
434.7 
221*0 
273.1 



$1,162»8 



610*2 
331*7 
270.4 

.374.6 
09.0 
66,9 
60*9^ 
32.3 

■ 2116 
104,0 

57.7 
53.6 
67.8 



105.2 
447.7 
236.5 
293.3 



^Statistical estimates refer to research instrument systems (Including all dedicated accessories end components) ori- 
ginally costing $10,000-$1 ,000,000 in physical science, engineering, and computer science departments and facilities 
at the 157 largest R&O colleges and universities in the U.S, Estimates limited 4:0 aystema used for research in 1902. 
Sample size = :?,502 systems* * . 

^Manufacturer's list price at time of original purchase* • ' ^ " ^ / 

^Actual cost to acquire instrument system at 'this university, intluding. transportation and conatruction/labor costs. 



'^User estimate of 1902 cost of same or functionally equivalent equipment. 

^Original purchase cost converted to 1902 dollars using Machinery and. Equipment Index of the Bureau 
Annual Producer Price Index to adjust for Inflation. 



or Statistics' 



6"Lorge" refers to TY 1900 separately budgeted R&D expenditures of $33 million or more; "smeller" r,efers to FY 1980 R&D 
expenditures of $28-3X9 million; "N" indicates number of Institutions in each size class. 
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74 



Table B-11. Mean nuoiber and coat per Inotitution of acadomlc roaoarch Instrument syotemB in active roaoarch use, by field and by typo of 
university J National oatlmotes, 1902^ . ' ' 



) 



[Dollara in millions] 













' "■ ■ ■ ' '# ' 

Type of university^ 






9 

* J 


< 


. Total (N=157) 


Large private (N=11) 


Largo public (N=27) 


Smaller priyote (N=42) 


Smaller public (N=77) 


Principal field of 
reaearch 


htean ' 
number 

of 
aystems 


L Mean 
^ggfegotw 
purchase 
cost 


Mean 
number 
of 

^ystems 


Mean 
aggregate 
purchase 

cost 


Moan 
number 

of 
syatcma 


Moon 
oggrcgste 
purchase 

cost 


Mean 
number 

of ' 
systems 


Mean 
aggregate 
purchase 

ccjst 


Moan 
number ^ 

of 
systems 


Moan 
aggregate 
purchaae 

coat 


Total, aelected fielda 


112.0 


. $4.03 


274.0 


$12.10 


230.9 


$10.57 


81.6 


$3.76 


63.8 


$2.55 


Phyalcal aciencea, total 
Chemistry 

^Phyaics and astronomy 


53.7 
30.5 
23.1 


2.38 
1.34 
1.04 


1.17.1 
52.4 
52.4 


4.86 
2.33 
2.54 


120.3 
60.7 
51.6 


5.68 
3.07 
2.62 


42.0 
22^1.0 
19.9 


1.87 
1.03 

o.a> 


27.6 
18.6 
9.0 


1.15 
0.76 
0.39 


engineering^ total 
Electrical 
Mechanical ^ 
Metal lurgical/materials 
Chemical 
Civil 

Other, n.e.c. 


43.5 
10.5 
8.7 
6.4 
4.3 
2.5 
1K1 


1.65 
0.42 
0.32 
0.25 
0.15 
0.09 
0.42 


-./ 

91.5 
32.8 
17.3 
12.8 
11.6 
3.2 
13.8 


Wl.63 
0.64 
0.46 
0.37 
0.15 
0.57 


91.2 
27.4 
13.6 
14.9 
10.6 
8.0 
^16.6 


3.71 

1.12 

0.57J 

0.69 

0.33 

0.30 

0.69 


27.4 , 

2.7 
14.2 

2.2 

3.2 

0.5 

4.6 


1.26 
0.17 
0.50 
0.13 
0.17 
0.02 
0.27 


28.7 
5.6 
2.7 

1.7 
1.6 

f 12.3 


0.84 
0.15 
0.10 
0.M3 
0.04 
0.04 
0.38 


Computer science 
Materiala science 
Interdisciplinary, n«e.c* 


5.0 . 

3.7 

6.1 


0.31 
0.20 
0.28 


, 25.3 
24.1 
16.0 


1.02 
1.10 
. ,1.10 


5.7 
3.9 
11.9 


0.26 
0.28 
0.64 


5.7 
3.3 
3.3 


0.31 
0.19 
0.13 


2.2 
0.9 
•4.3 

1 


0.11 
0.05 
0.21 



^Statiatlcal estimates refer to reaearch instrument aystems (including si I dedlcsted accessories shd components) originally coating 
$10,0Q0->$1 ,000,000 in physical science, engineering, and computer science departments and facilitiea at the 157 largest R&D collageci and 
universities in' the U.S. Estimstes limited to systems actually used for reaearch in 1982. Sample size k 2,582 eyatema, 

^"Large" refers to FY 1980 separately budgeted R&D expenditures of $33 million or morc| "amaller" refers to FY 1980 R&D oxponditurep of* 
$2Q-32.9 million; *'N** indicatea nimiber of institutions in each size class. " *- ' 



Tttble 0-12. Inatrurnentation-related expenditures in acode«.lc departments and facllltiea, by field and. 
typo of iinivorsitj^j National P^t.imfttea, FY 1982^ . 



[Dollars in milliona] 



Principal field of rooearch 
in department/facility and 
typo of university 



FY 1982^exponditure» 



Total 



Purchase of . 

research 

equipment^ 



Purchase of 
reooarch-related 
computer servicea^ 



Maintenance/repair 
of 

research equipment^ 



Totals aelected fields 


$375,6 


$231.0 


$84.7 


$60.0 


Field of research 










Physical sciences, total 
ChomivBtry ' 

Physics and astronomy 


156.6 
73.7 
83,7 


94.5 
39.6 
55.2 


33.9 
23.3 
10.9 


28.2 
10.8 
17.6 


Engineering, total 
rioctrical 
MQchanical 

Metal lurgical/matorials 

Cheniical 

Civil 

Othor, n.e.c- 


154,4 
52.9 
23.0 
9.4 
15,8 
16.4" 
36*7 


90.9 
36.2 
8.7 
7.4 
7.8 
, 9.6 
21.3 


43.9 
11.5 
10.8 
0.6 
5.7 
5.4 
9.5 


19.6 
5.2 
3.5 
1.2 
2.3 
1.4 
5.9 


Computer science | 
Intexdisciplinary, n-o.c.5 

Typo of university^ ^ 


3Q.9 
33.7 


20.0 
25,6 


4.3 
2.6 


6.6 
5.5 






J 




Large private (N=11) 
Largo public (N=27) 
Smalleyr private (N=42) 
Smaller public (N=:77) 


74.8 
120.8 
. 6B.7 
108.8 


51.9 
74.6 
46.0 
63.1 


■ 9.8 ^ 
33.4 
11.3 
29.3 


13.1 
20.8 
11.4 
16.4 



IStatistical eat^matea oncompaos all roaeauch dopartmonte and all nondepartmental roaearch fecilitlea in thn nhv«in«i 
Bciencoo, engmooring and oomputer science at the 157 largoat RAD univereltles In the U S «vrnnfl f^/n P^r^""?^ 

'hMd'::^ror»Jt^S,S"*''°.°'' " "fr—P™ fomtl.. but not t. p„roh..o of co.put,r 

^Estimates oncompasa oxpondlturea for aorvice contrnctH fi«iH Q-*rv/ir-« ^ r i u t 

othor direct costa of Lpplie«, equipment :nd'^faJir3r;3''f:"a:::icing o?'::a::rcJ instr'::::.':^^ ""^'^ .. 
^includes materials acience. . . 

'"^:Xurro'A3-]i!? SLt^«l:M^V.":"tj[„s - " ™ 




Table Expenditures for purchase of research equipnent, by field and typo of university: 

National estimates, FY 1982 (actual) and FY' 1983 (anticipated)^ 



[Dollars in millions] 



Principal field of research 
in department/ facility 
and type of university 


Expenditures for purchase of research equipment^ 


FY 1982 
(actual) 


FY 1985 
(. antic Ipatea; ^ 


Percent change, 
cv 1QQ9 m 


Total, selected fields 


$227. 6 




1 A.'' \ 


r XeXG U I LBot3ciLL.ll 








Physical sciences, total 
* Chemistry 
Physics and astronomy 


94.5 
39.6 ' 
55.1 


102.8 
• 42.7 
. 60.5 


9 ^ / 
8 / 

10 y 


Engineering^ total ^ , 
Electrical ' 
Mechanical 

Metallurgical/materials 

Chemical 

Civil 

Other, n.e.c. 


90.8 
36.1 
8.7 
7.5 
7.9 
9.6 
21.3 


101.8 
^ 42.2 
10.5 
5.3 
.8.9 
10,3 . 
25.1 


. 13 ' '1 
17 

21 y 

29 y 
13 y 

1 y 


Computer science 
Interdisciplinary, n^e.c.-^ 


20.0 
22. 6 


35.4 
24.1 


11 
1 . 


Type of university^ 
Large private (N=^11) 
Large public (N=:27) 
Smaller private (N:=42) 
Smaller public (N=77) 


50. 2^ 
72.9 \ 
46.0 ' 
61.9 \ 

^- — . \ 


58.0 
83.3 
56.7 
69.9 


16. ^ v' 

14 

23 

13 



Istatistical estimates encompass all research departments and all nondepartmentiftl research 
facilities in the physical sciences, engineering and computer science at the 157 largest RAD 
universities in the U.S., except: <a) departments with no research instrument systems costing 
"$10,000 or more and (b) research installations consisting of interrelated c6mponents costing 
.over $1 million (larjge observatories, reactors, accelerators, etc.). Sample size = 353 
departments/ facilities, * 

^Estimates refer to expenditures for nonexpendable, tangible property or software havirtg a 
useful life of more than two years and an acquisition cost of $500 or more, used wholly or 
in part for scientific research. J 

^Includes materials science. 

^"Large" refers to FY 1980 separately budgeted RiO expenditures of $33 million or morej 

"smaller" refers to FY 1980 R4D expenditures of $28-^52.9 million; "N" indicates number of 

institutions in each size class. . , 



Table B-U. 



Factors at 



^ociated with department/ facility oxpei^ditures for purchase of research 
National eatimatea, FY 19.82'! 



Factor 



Total, selected fields 

M"- or Pt).0.'s award ed, 1981-82 
• ocHdemiic r year (depa rtm ents onXy ) 

0- /4 " 

10+ 

No. of faculty-level researchers, 
1981-82 academic year (depart- 
menia on Ly) 

1- 9 
10-19 

20+ " ■ • • 

Type of entity 
Acaciemic department 
Nondepartmental research 
focllijty 

• ^ iQid of Research 
Chemistry 

Physics and astronomy 
tnqinoering 
Computer science 
Icitordiscipiinary , n.e.c' 

Type of university ^ 

Large private (N=11) 
^ Large public (N=27) 
Smaller private (N-42) 
Smaller public (N-77) 



Number of 

departments/ 

facilities 



Percent of departments/ facilities, by range of 
FY 1982 expenditures for research equipment^ 



Total 



Under 
$50,000 



$50,000- 
$199,000 



1,205 



666 • 

191 

?14 



'1Q0S 



100 
100 
100 



43 
20 
6 



34Jli 



33 
52 
25 



198 
493 
381 



1,068. 
137 



177 
194 
657 
91 
66 



106 
322 
259 
518 



100 
100 
100 



100 
100 



100 
100 
100 
100. 
.100 



100 
100 
100 
100 



73 ./ 
36' 

/5 



31 

33 



10 
21 
44 
12 
29 



9 

25 
25 
44 



25 
41 
34 



36 
23 



55 
34 
28 
51 
20 



28 
37 
34 
33 



$200,000 
or more 



34% 



24 
29 
69 



2 
22 
61 



33 



44 



35 
46 
28 

38 
51 



62 
38 
41 
^3 



^Statistical estimates oncatipass all research departments and al,l nondepartmental Research facilities 
in the physical sciences, engineering and computer science at the 157 largest R&D universities in the 
U.S., except: (a) departments with no research instrument eystemo coating $10,000-or more and 
(b) research installations consisting of interrelated compononts costing over $1 million (large obiserva- 
toriea, reactors, accelerators, etc.). Sample size = 3i3^departmont8/ facilities. 

^Estimates refer to expenditures for nonexpendable, tangible property or Software ha*ing a useful life 
cxf more than two years ^d an acguisittpn cost of $500 or more, uoed wholly, or in part for scientific 
research. 



|nc 



'includes materials sdionce. ', . . ' 

^"Larye" refers to FY 19G0 separately budgeted R&O expenditures of $}3 million or more; "smaller"- refers 
to FY 1980 RAO expenditures of $?8-32,9 million; "N" inciicatos number of institutions in each size class. 

. • 1 

1 ' ■ 

i' ,■ ' * ' ■ 
• NOTE: Sum of percents may not equal 100 because of rounding. ;. 
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/ 



Table Mean expenditures for purchase of research, equipment, by field and type of university 

and by unit; National estimates, FY 1902^ ^ 



Principal field of research 
in department/facility and 
type of university 



Mean FY 1982 expenditures for research equipment:^ 



Per * 
university 


Per 

^department/ racility 


Per faculty-level 
researcher 


$1 ,450,000 


$189,000 


$10,000 


602; 000 
252,000 
".351,000 


255,000 ~ 

224,000 

204,000 


10,600 . ' 
10,300 " 


578,000 
230,000 
.56,000 
48,000 
50,000 
61,000 * 
136,000 


138,200 
384,000 
79,000 
159,000 
95,000 
91 ,000 
98,000 


7,600 
16,600^ 
4,100 
13,600 
8,800 
4,500 
5,300 . 


128,000 
144,000 ' 


220,000 
263,000" • 

r 

473,700 
226,400 
177,800 
119,600 


11,700 
* 


, 4,565,000 
2,700,000 
1,096,000 
804,000. 


16,100 
9,600 
9,900 
0,400 



Total f selected fields 

Field of research ^ 

Physical sciences, total 
Chepiistry 

Physics and astronomy 

Engineering, total 
Electrical 
Mechanical 

Metal lurgical/materials 
- Chemical • 
Civil 

Other, n.e.c. 

Computer science 
Interdisciplinary, n.e*c,' 

Type of university4 

Large private (N=11) 
Large public (N=27) 
Smaller private (N=42) 
Smaller public (Nr77) 



r 



^statistical estimates encompass all research departments and all nondepartmental res^rch 
facilities in the physical sciences, engineering and computer science at the 157 largest 
B&O universities in the U»S., except;, (a) departments ^ith no research instrument systems 
coating $10,000 or more and (b) research installations consisting of interrelated components 
costing over $1 million (large observatories, reactors, accelerators, etc.)- Sample size - 353 
departments/fagrilities. 

^Estimates refer to expenditures for nonexpendable, tangible property or software having a 
useful life of more than two years and an acquisition cost of $500 or^more, used wholly or 
in part for scientific research. • . " ^ 

^Includes materials spience, * ' 

^"Large" refers to FY 1980 sep§rately budgeted RAO expenditures of $33 million or more; "emallor" 
""refers to FY 1980 RAD expenditures of $28^32,9 million} "N" indicates nulhber of institutions in 
each size class. * 

*A meaningful per faculty moan cannot be computed for interdisciplinary research facilitioSy most 
of whi^ch are not departments'. Faculty data were obtained only from dfepartmonts. 
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Table B-16« Age distribution of academip research inatx^ument ayatemo, by field, and type of univoraityi 
National eatimatea, 1982^ 



Principal field of reaearch uoe 
and type of university 


Percent of aystema, by system age. (from year of purchoae) 


Total 


1-5. years 
(.1978-82) 


6-10 yeara 
\.i"7>-/7; 


Over 10 yearo 
\\y I L or boioroy 

^ ' — '■' 


Total^ aolected fields 


10055 




20Si 


31% 






/ 






Field of research^ 










Physical ecionceo, total 


100 


45 


21 


34 


Lnemlatry 


inn 




22 ' 


29 


rnyoiCo hiiq uuLiuiicHiiy 


100 


40 • 


20 ' 


|o 


• - 

tnginoering, totai 


100 


53 


18 


29 


Electrical 


100 


65 


17 


19 ' 




100 


49 


13 


38 


Motallurgical/materialo 


100 


63 


16 


21 


Chemical 


100 


56 


23 


21 


Civil • 


100 


50 

-** 


13 


37 


Computer science 


100 


78 


9 


. 12 


Materials acience ^ 


100 


34 


14 


52 


Interdisciplinary, n.e^c. 


100 


40 


20 ' 


33 


Typo of university' 










Large private (N=11) 


100 


61 


19 


20 


Large public (N=27) 


100 


' 49 


, 23 


28 


Smaller private (N=A2) 


100 


42 


16 


. 42 


Smaller public (N=77) 


100 


•46 


20 *■ 


32 



Istatistical estimates refer to research instrument systems (including all dedicated acceosorlos and 
components) originally costing $10, 000-$1 ,000,000 in physical acience, engineering, and computer science 
departments and facilities i^t the 157 largest RAD colleges and universities in the U.S. Estimates include 
systems used for research in 1982, existing components of research systems still under construct ion > and 
research systems that were inactive or Inoperable through 19821 Equipment uaed or intended primarily ,for 
nonreaearch purposes is excluded. Sample size = 3,428 systems, • 

2For systems not used for research in 1982, classification is baaed on name o^» pognizfiint department, or 
facility. jT - 

'•^arge»* refers to FY- 1980 separately budgeted RM) expenditures of $33 million or morfe; "smaller" refers 
to FY 1980 RM) expenditures of $28-32.9 pillion;. "N" Indicates numl^er of insti^tutions jln each size class. 



NOTE; Sum of percents may 'not equal 100 because of rounding. 



Toble 0-17* Porcont of academic* research inotrumont ''oyatemo that are claQalfloci 051 atatcH'Of-thn--art> by flold 
'l^ ^ .. and type of university and by purchaaa coats National catiroatea, .1982* 



Principal field of research 
uae and type of gniveraity 


Total 


$10,000 - 
$24,999 


$2>,000- 
$7i*,999 


$75,000- 
$1,000,000 


Total, selected /ielda 


'\6% . 






24% 

" i 


Field of re8o*irch'^ 
Physical sciences, total 
Chemi'jtry 

Physica ond/astronomy 


t 

14 
. 14 
15 


11 

13 


• 16 . 

* 12 


22 

21 , w 

24 


engineering, total 
Electrical 
Mechanical * 
MetQllurgical/materiala 
Chemical 
Civil 

Other, n.e.c. . * 


' '^18 

18 t 

19 

14' 

16 
. J4 

22 . 


17 
16 
20 
12 

13 

8 
22 


. 

^ * 19 
16 
17 
'13 


30 ;. . 

■ 3U 
•20 

• • 1^ • < , 
16 


Computer, science 
Materials science 
Interdisoipiinary , n.e.c. 


18 
16 

■ " s 


9 

' 6 
^8 


26 

14 . 


' 18 
31 
18 


Typo of university^ 
Large private (N=11) 
Large public (Nr27) 
Smaller private {N=:42) 
Smaller public. (N=:77) 


■18 
14 
14 

. " . 


12 
» 10 
13 

19 • - . 


• 26 ; 
17 
12 

' .18 

f 


■ 29 
25* 
22 
20 


, _ — — ^ 

^Statiatical estimates rof/w: to roaearch instrument aystcma (including all dedicated acceaaoriea and compononta) 
originally costing $10,OQlO-$1 ,000,000 in physical science, engineering, and computer ocience doportmonta and 
facilities at the 157 largest R4D collogoa and universities in the U.S. Estimates include oyotemo used for 
research in 1982, existing components of research systems *till und6r construction, and research aystema that 
wore inactive oc inoperable through 1982. Equipment used or intended primarily for npnresoavh purposes io 
excluded. S^i"ipJ^o ^i^o = ^,428 systems,. • . ^ ■ , ^ 



^Frofli user classification of "Technical capabilities of this instrument (i.e., the baao instnimenfc, excluding 
accessories)" as '*$tate-ofr'thc-art (most. highly dovj^loped and scientifically sophiaticatod instrumt^nt availablo). 

^For systems not used for rosodrch in 1982, claasification la based on name of cognisant department or facility ♦ 

'^"Large" refers to FY 1900 separately budgeted R&O oxponditures of $35 million or more; "smallor^* refora to 
FY 1900 RAO expoiidituros ofol2.9-32.9 million; "N"' indicates number of institutions In each size class. 

NOrU: Sum of pbrcents ma^ not equal 100 because of rounding. 
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Table B-ie. Percent of academic roqear.ch ingtrument eyotema that are clasGifiedras ^ptate-of-tho^^rt, by field 
and type of* university and by year of puxrehaaei National Qctim^^^ 1902^ - 



Pxjlncpal field of research 
t. u^e; and type/ of university 



Tnt al , ' selected ^f ieldb 

fie Id of reseprct^^ ^ 
Lhetustry . 
Physics land aatron'cSDy 
tnginoering 
Computer science 
*Interdi8C.tplinacy,c n.e.c*^ 

Type of ubiveraity ^ 
Large private 6N=j1 ) ^ 
•Large public (N=^7) * 
-^5mpl-t« I- private (N=42) ^ ' 
' Smaller. pub lie (N=77) 



Percent of ^aystema classified oa atate-of-the-art j2 year of purohaae 



Total 




^6% 



14 
■15 
10 
18 
12 



vie 



1982 ' 


1901 


1980 ^ 


;1979 


1978 


/ 

1973-77 ' 


Before . 
1973 


' 38?; 


52% 


275; 


' ^ 185! 




lis; 


4% 






















20 


9 


8 


^ 0 ; 


■ 51« . 


41 


' 28 




. 10 


• 12 


' 4 • 


. 43 ■ 




25 


17 


'12 






39 


.16 ^ 




12 


• 4 


'4 


0 


41 r 


32 


10 \ 


12 


. 10 


23 

* 




57 


31 • 


18, 


^ '16 


' , 11 


8 > 


1 


• 26 


31 


27 ; 




t3 


8 


2 


. 40 ^ *A5 * 


13 


.■11 




. IV ^ 


1 ■ 


, 42 . . 
* ■ 


28 ' 


38 

J. 


22 


10 


15 


9 



Tatatistical ^ostimotea .refer to rbseatch inatrjJment systems '(including all#jdecilcated accessories and components) 
originally cost ing, $10,OJOO-$1^000,000 in physical science, enginoerjlng, computer scienoe departments gnd " 
■ fncilitles at the 357 largest*R&D colleges and universities in the U»S» . ^Estimates Include systems \jsed Vor . . 
research in 1992, existing components of research rfystems stj.ll ufWr construction, pnd reqjarch systems that 
^^^^ inoperable through 1982^ Rjwipment-^ ijsed ot«in.tjBfffed primarily -for ^noriresedrch purposes is 
Sample 



vjbxe inactive or inoperable through 1982^ Ojwipment-^ijsed ot^intprffed primarily -for ^noriresedrch fjvrpoc 
excluded* Sample size = 3,428 systems. * m' ^ " 'v 

^From ufeer ciassiVication of 'T^echnical capabilities of thi^ instrument ('i.e., the base instrument, e^cluding^ 
accessories)" as "state-of'-the-art (most highly developed and scieTitix^ical^y -sophisticated IneJ^tumertt available) «** 

;^ror*eystems not used for research in 1982, classification is based on najfe 6f coQniiant tiepsrtmont qr facility. 

.Includes matsri^ls spionce* * , ^ , * . ^ 

'^Warge" refers to' FY 1980 separately budgeted R&D expenditures of '$53 million or mare; "*naller" refers to 
y^n 1980 R&b exffenditures of $28-^32.9 million; "N" indicates number of institutions in each size class/ , 



NfOTG: Sum , of percepts may pot eflLfBl,100 because of rQunding* 



Tflbt'e 8-19«- Ago diatrib^tion of atate-of-thd-act academic teaearch ins^ruoient eyatema by field end typo of 
univeraityi Natipnal eatlTnita^, ^9Q2^ 



Principal field of research use 
and t^po of university 


Percent of state-of-the-art systecna, by ayatem age (from year of purchaao) 


1 V LUX 


1-5 years * 

\ \J f O— 04. / 


6-'10 yearo 
C 197 "5^77 \ 


Over 10 yearo 
M977 nr hftfora) 


^^Total, selected fields 

< r 


♦ 

, 100% 


80S 




* 


Fifild nf rftnani^pK »\ v 










* PhyaicajU eciencos', total 


100 ^ 


81 


14 


.5 


Chemistry ' 


100 


86 


•^13 


1 


4 ,Rhy8ic8 end astronomy * 


100 


75 


16 


9 - . ■. 


iEngineering, total 


100 ^ - 


80 


" ^9 


11 


Electrical 


100 


96 


2 


2 


^4ochGnical 


100 


94 




0 


Motallurgical/mater ial^ 


^ 100 


. 92 


■ *i. 


^ ^ 2 . 


. Chemical " ' 


100 


92 


4 


2 


Civil " ^ ' 


100 


89 • • ^ • 


3 




Other, n-e,.c. 


100 


50 


20 




Computer ecionce * 


100 


98 " 


2 


' 0 ' ' 


Mat^riolcr acienca* 


^00 


75 


24' 


. - ^ 1 


" Iritordisciplinary, n.e^c* 


100 


• 53 


46 


1 


Jype of university^ 










Large private (N=11) ' 


100 


90- 


10 


0 


" Large public (N=27) ' f^;^ 


100 


% 81 


13 ^ 


5 


Smaller private (N^AZ) 


100 


84 


' 13 ' . 




. Smaller public (N-77) " ' 


100 ^ 


71 




; '14' 
# 



1 statistical eatimatea' refer to reaearch" instrument (including all dedicated aixessorios and componcnta) 
originally costing $1 0,000-$1 ,000,000 iq phyaical acience, onglneerin^f and fcomputef science doRartmenta 
end facilitioa at. the 157 largest R&O universities in tRe U,S. ' Estimatea limited to^ Instrument systems 
in research use in 1982 tfciat were classified by tha principal user aa atat»-of-thi-art at trto time of the 

• .survey (early^1983)* Sample aizo = 614- i^nstVument ayotems, ' ^ - , - * 

■ ' ' f 

* ^iiLorge" refers tq FY 1980 aeparately budgeted RftO expenditures*^ of $33 million, or mor#} "smaller" refers 

to FY 1?80 RAO expenditurea.df $2ei-32..9 million; '-"N*' indicate^' ni^ber of inatitutiona in each aize class. 
NOTE:' Sum of percents may^not equTal 100 becauae of rounding. 




Table 



Median age of academic research instrument systems, by field and type 
of university and by research status: National estimates, 19b2^ 



Principal field .of 
research use and type 
of university 



Median age (in years)^ by 
1982 research status 



Total 



In research use 


State^of 
the-art 


Other 



Not yet in 
research u^e 



No longer m 
research^ use 



Total » \ 

Field of gesearcti -^ 

Physical sciences, total 
Chemistry ^ - 
\Physics and astronomy ^ 

Engineering , total 
Electrical 
Mechanical 

Metdllurgical/materipls , 
Chemidal* ^ • 

Civil ; ^ ' 

^Otlier, ni'e.c. * . . 

Computer science 
Materials Science ^ 
. Interdisciplinary, n.e.^p. 

Type of University^ * 
Large acjLy ate (N-11) , 
targe' ypublic (N^Z/) ^ 
SmalLfer private (N--42). 
Smaller public; (N=77)'« ' • , 



6 


3 


5 


2 


i 12 






■4 








( 












6 


• 3 


12 


6 


3 - 


5' 


1 


12 


8 


r 


'7 


3 


13 




3 


.5 


1 


12 


4 


2 , ■ 


4 


1. ' 


8 


.A . 


' 1 


> 6' . 


3 ' • 


12 




3 


' - 4 , . 


2 ^ 


11 


5 


2 


- 5 * 


1 • ' 




' 6 


3 


\ 7 . . 


2 




8 


' 6 


• 8 ' ; 


2 _ 


10 


•3 • 


t 

1 


. 3 


1 ' 


' . 12 




•V 2 


12 - 




15 


"8 


5 


■■. 5 ' 

• 


- 1 i 


• 14 




• '2 


4 . 


2 . . 


12 




• 3 


6 




11 






• 7 


3 


15 


a 


^- 3' 


6 


1 


11 



^Statistical Os'^ifnates refer t^research instrument systems K including all, dedicated 
accessprie^ and compqhenjts) originally egsting ,$10 ,000-$1 ,000 ,000 in physi^l science^, 
engineering, and cowputer science tiepartmenbs and facilities at t^he 157 largest RAD. " ■ ' 
colleges 'arid* universities in the U.S, Estimates ipclude systems used for research 1^ ^ 
1982,* existing ^components of reseai^ch systems still under construction , and reseaVCh 
^systems thqt\were inactive or inoperable thfough*1902. Equipment used or intended 
primarily for honresearch purpdsea is excluded.. Sample size = 3,428 sj.stems*^ 

'2 Ag^- measured' in yeajrs, based on. year of putchase, with all 1982 purchases t .year- 
of 'ageV ^1 t981 "items \;= 2 years of a^e.; etc. * ^ ^ 

•^For Systems not^-used fqr iresearcH in 1982*^ c.l§,ssif4oat ion ba.sed on name of cognizant 
'department oj: facility, ^ ' ' ^ / ' * , • 



4n 



" rafer's to FY -1980' separately budgeted R&D ^expenditures of $33 million or more; 
er" refers to FY 1^980 R&D ^pgndUures. 6f $28;;32,5 million; "N" indicates ni^ber 



Latge 
"small 

of institutions in eacrt size class • 

• . • — • ■ - ^ 
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Table B-21. ConclitioR«^f academic research instrument systems in use, by. system 
age:,„ National estimates, 19821 ^ ^ 



^ System age \ 
(from year of purchase)^ 


Percent of systems, by general working condition 


Total 


Excellent 


Average 


f^oor 


Total, selected fields 

•1-5 years (1978-82) 
6-10 years (1973-77) 
11-15 years (1968-72) 
16+ years (1967 or before) 


100% 51%, . 37% 11% 

100 67 . 28 5 
100 57 49 13 
100 ,27 47 4 .1?6 
100 22 53 :. 25 

■ " ■ ' 



^Statistical estimates refer to^research instrument systems (including all dedi- 
cated accessories and components) originally costing $10, 000-$1 ,000,000 in . 
physical science^ engineering, and compute^cj, science departments and facilitits 
W the 157 largest R&D colleges and universities in the U.S. Estimates limited 
to systems used for research in 1982. Sample size = 2,582 systems. 

ii ay*- 

. NOTE:* 5um of percents may not equal 100 because of rounding. ^ 



/ 



Table B-22. 



Distribution of academic research instrument systems in use that were 
*ln excellent working condition, by field and type of university and by 
research status: National estimates, 1982^ 



Percent of systems in excellent woiJiling 
condition,^ by 1982 research status 



Principal rieio or research ,| 
use and type of university 




State-of-the-art 


• 

> *• 


% 


Total 


systems 


Other systems 


iQcai, selected Melds 


J\% 


* ■* Q /i 0/ 




Field of research 




V 




rnysicai science^, Louax 






44 


Lnemistry 


m 
-> 1 


oo 




rnysics ano asijronomy 




fln 

OU V- 


- HO , 


Engineering , total 


.51 


85 . 


%o ■ 


Electrical / 


54 


92 


' 41 


Mechanical ^ 


'55 


85, " 


43 : 


Metallurgical/materials 


57 


85\^ 


• 52 ' . 


Ghemic&l 


39 ^ 


78 


29 - 


Civil . 


38 


76 


" 26 


"Other, p.e.c. 


52 


83 


. 38 

• 


Computer science / , 


59 


89 " 


/ 50 • 


Materials science-" 


32 - ^ 


76 


23 


Interdisciplinary, n.e.c. ^ 


46 


74 ^ 


38 


*^ype of univer^sity^ ' * 






,41 


Large private (N=:1T) ^ ; 


' .52- 


87 


Large public (N=27) 


52 


86 


• 44 


Smaller private (N=:4?) - \ 


^ 51 ; 


74 


45 


Smaller public (N=77) 


49 ' 


86 

« 


• ^ 37 



1 Statistical estimates refer to research instrument" systems (including. all dedicated 
accessories and components) originally costing $1p>.000-$.1 ,000,000 in physical science, 
engineerirtg, and computer science department's and facilities at the 157 largest R&D, 

ATOlleges and universities in the U.S. Estimate* limited to systems used for research 
in 1982. Sample size = 2,582 systems. ■ ' " ' ^ 



^Based on user characterization, 



^"Large*' refers to F-Y 
"smaller** refers to f 
\of institutions in ea 




separately budgeted*R&D expenditure^ of $33. million or more; 
0 R&D expenditures of $28^)2*9 mil; Jon; "N^' indicates number 
ze class • > . v ' 



NOTE: Sum* of percents may not equal .100 because of jcpunding. 



Table B-23. Distribution of "if>-u8e academic research instrument systems that are the 
'"mo^t advanced instrumejfit of its kind accessible to its research users," 
by field and type of University and by research status: 
■■: ..National estiimatea, 1982'' ^. 



ERIC 



Principal field of research 
u§e and type of univer^sity 



Total, selected fields 

Field of research 
Physical scienc)^, total 
Chemistry 

Physics and astronom)^ 

^Engineering, total 
Electrical 
Mechanical 

Metallurgical/materials 

Chemical 

Civil 

Other, n^e.c. 

Computer science 
Materials science*^ 
Intei>disciplinary , n.e^c, 

rfy^e of univertlcy3 

„ Large private (N=:11) 
Large public (N=:27) 
Smaller private (ISI^AZ) 
Smaller public (N=77) 



Percent of in*-use systems that are 
the most advanced accessible to their 
users^2 by 1982 research status 



Total' 



St fit e-o f - 1 he--a r t 
systerns. 



Other 
systems 



59% 



96% 



i\9% 



58 




97 


49 


61 




98 


52 


55 * 




96 


44 


61 




98 


52 


54 . 




93 


41 


62 




95 


• 00 


59'- - 




97 


■^51 


60 




96 


. 50 


53. 




94 


41 


70 




.98. 


58 


66 




99 


56 


43 




100 


30 


.67 , 




98 


58 


54 




* 

96 


41 


53 




95 • 


43 


63 




. 95 


54 


68 


1-^ — 


' 96 


58 



M 



1 statistical estimates refer to regearch instrument systems- (including all dedicated 
accessories and components) originally costing $ 10, 000-$ 1 ,000,000 in physical science, 
engineering', and computer science departments and facilities at the 157 largest R&D 
colleges artd universities in the U.S.- Estimates^lirrtited to systems used for research 
in 1982. Sample size = 2,582 systems. ^ ^ . ' . 

2Alternative ^o this. classificaj;ion is "system used for research, but . more .advanced 
instruments are available to users when needed," . , • : " 

3"Larqe" refers to FY-19€0 separately budgeted R&b" expenditures of $33 million or more? 
"smaller" ref^ to FY- 198.0 R&D expendil^es of, $28>-.32.9 million; "N" indicates number 
of/iriiBtiturf'ons in each size class'. ^ . ■■ ^ ' . < ■ 

I '■■■'"> " r / ' 

)tEr-' Sum of percents may not equal 100 because of'rounding. * 



Table Q^A. 



Number and coot/value of academic research instrument systems 'in usq, by means of acquisition* 
Natioi^al estimates, 19821 ^ * 



Means of acquisition of inatrumqnt system 





statistic 


Total 


Purchased . 


Locally 


Purchased 


Donated 


Govt. 








now 


built 


used 


" New 


Used 


surplus 


Other 




Number of systems 


17,586 


14,816 


759, 


747 


386 


227 


356 


296 




Total: ^ 
Pur chase c^cost^ 
Acquisition cost^ 
Replacement cost^ 
19Q2 cqst-equivalent5 


$ 758.1 
703.2 
1133.7 
1162.8 


$ 630.3 
< 622.3 
904,9 
977.7 


[Dollars j 

$ 38.6 
40.7 
78.1 
47,8 


n milllonsj 

$2?. 8 
26. 
53.5 
45.8 


$16.2 
2.0 
, 20.0 
20.1 


$13.4 
1.1 
22.0 
18.8 


$17.7 
1.6 
31.3 
26.9 


$14!« 
7.4 
24.4 
25.1 



00 



Moan per system: 
Purchase cost^ . 
Acquisition cost' 
Replacement cost^ 
198? cost-equivaldnt5 



43.1 
40.0 
64.5 
66.1 



42.5 
42.0 
61.1 
66.0 



[Dollars in thousands] 

50.9 37.2 , 42.1 

53:6 . 36.0 5.3 

102.9 71.6 . 51.9 

63.0 61,3 52.2 



59.0 
4.9 
100.8 
82.6 



49.7 
4.4 
07.9 
75.6 



48.0 v 

82.6 / 
86.8 



O.J 



4% 

>«Statistieal estimates refer to research instrument systems (including all dedicated accessories and components) 
originally costing $10, 000-$1 ,000,000 in physical science, ong|^,eering, ^and computer science departments and faci- 
lities at the 157. largest R&D colleges and universities in thetKS. Estimates limited to systems used for • 
research in 1982, Sample si2e = 2,582 systems. ' 

^Manufacturer's list price at time of original purchase. . ' »^ 

^Actual cost to acquire instrument system of this university, including transportation and construclion/lgbor costs. 
^User estimates of 1982 cost of some or functionally equivalent equipment. 

^Original purchase cost converted to 1982 dollars using Machipery and" Equipment Index of the Bureau ofLabor 
Statistics' Anhu»l Producer Price Index to adjust for* inflation. 
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Table O-lZS* Acquisition of Qgademic research instrument oystems in use, by field and type of university 
and by source of funds: National estimatotj, 1982^ 



Principal field of 



Percent of aggregate acquisition cost,^ by funding source 



type of university 
> 




Federal 






-Federal ^ ^ 


Total 


NSF 


NIH 


DOD 


DOE 


Other 


Univ. 


state 


Industry 


Other-^ 

— ^ _j — 


-Total 


lOOSS 


27% 


'4S 


14? 


7% 


6% 


29S 


5X 


• 4S 




Fie.ld or research 




















_ . . *■ ■ 


Phyalcal ecipncea, total • 


100 


34 


5 


9 


9 


.8 


27 


' 2 


1 


. 5 


Chemistry 


100 


36 


9 


4 


3 


2 


37 


"3 


2 


• 5 


Phyaica and aatronprny 


100 - 


31 


1 


16 


17 


16 


• 14 


0 


0 


5 


EngiAoering, total 


100 • 


16 


1 


22 


6 


4 


36 


6 . 


6 


3 


Electrical . 


10Q 


t\ 


3 


38 


6 


2' 


21 


2 


5 


2 


Mechanical 


100 


16 


0 


27 


6 


2 


29 


4 


11 


5 


Metal lurgical/materiala 


100 


18 


0 


*• 6 


11 


9 


26 


18 


6 


6 


Chemical 1 , " 


100 


26 


1 


25 


5 


5 


24 


4 


8 


1 


Civil 


100 


12 


0 


1 


3 


2 


62 


10 


5 


4 • 


Other, n.e.c. • 


100 


7 


y2 


16 


5 


3 


60 


3 


2 


2 


Computer science 


100 


22 


1 


17 


0 


3 


27 


11 


17 


2 " 


Materials science 


100 


41 


2 


16 


10 


4 


16 


8 


2 


0 


Interdisciplinary, n.e.c. 


100 


24 


9 


13 


4 


4 


22 


8 


4 


13 


Type of university 






















Large private (N=11) 


100 


35 


6 


^1 


5 


7 


17 


0 


5 


4 


Large public (N=27) 


loq; 


26 


5 




11 


6 


32 


4 


4 


2 


Smaller private (N^42) 


100 


32 


2 


'21 


3 


5 


25. . 




7 . 


. 5 


Smaller public (N^^W) 


100 


17 


• 2 


• -.9 


. 5 


6 


37 


12 


2 


8 



Istatiatical estimates refer to research instrument oystems (includii^^all dedicated accessories and 
components)' ortgiTTB^lly costing $10, 000-$1 ,000,000 in^physlcal science, engineering, and computer ecience 
departments and facilities at the 157 largest R&D^colleges and universities in the U»S, Estimates 
limited to systems used for research in 1982. Sample size c 2,58-2 systems, 

^Actdbl cost to acquire instrument system at this ur^iversity, including transportation and construption/ 
A labor co^ts. > * ^ ^ 

^Individuals and nonprofit organizations* ^ 

\ . - ' 

NOTE: Sum pf perconta may not equal 100 because of rounding. 



Table B-26. Percent of aggregate acquisition cost of in-^use academic research ipstrumbnt systems 
- that was contributed by Federal funding sourcea, by field and type of university and 
" by system aoquisition cgst ran^oj ""National estimates, 1982^ 



Principal fiel^ of 
research use and type 
of university 



Percent of aggregate acquisition cost from Federal sources, 
' by system acquisition cost range^ , 





$10,000- 


$25,000 


$75,000- 


Total 


$24,999 


$74,999 


% \ ,000,000 


58% 


57% 


37% 


58Si 






AR 


* 

64 




HO 




55 


80 


,84 


83 


11 


49 


51 


46 * 


50 


70 


76 


78 


58 


51 


66 


27 . 


60 


44 


40 




^ 48 


6? 


54 


71 


^ 54 


19 


11 


29 


15 


•ft 


25 


27 


41 

• 


43 


34 


41 


45 


73 


94 


63 


74 


53 


56 ' 


46 


55 


73 


77 


72 


72 ' 


59 


t 59 


. 59 


/ ' 59 


63 


70 


60 


63 


,41 


34 


■ 47 





Totol 

Field of research 

Physical sciences, total 
Chemistry ^ 
Physics and astronomy 

Engineering totaJL 

Electrical 
Mechanical 

Metal lOrqical/materials 
* Chetnical - 
Civil 

Other, n.*e»c. 

Computer science 
Materials science 
Interdisciplinary, n.e.c. 

Type of univeraity -^ 

Large privatQ(N=:1 1 ) 
Large public (N=:27)- 
Smaller ..private. (N=42) ' 
Smaller public (N=77) 



^Statistical estimates refer to research instrument systems <•( including all dedicated accessories 
and components) originally costing $10^000-$! ,000,000 in physical science, engineering, end 
computer science d^^jartments and •facilities at the 157 largest R&D colleges and univers'fties 
in the U.S. Estimstes "limited to systems used for research in 198?. Sample sijp s; 2,582 systems* 



^Actual cost to acquire iostrument system' at this university, including transportation and 
-construction/labor costs. 



^"targe" refers ^to FY 1980 sepana^ely budgeted R&D expenditures of $33 million or morej "snteller" 
refers to FY 1980 -R&D expenditures of $28--32»9 million; "N" Indicates number of institutions in 
eqch.size class. ! ' 

NOTE: Slim of percqnts may not equal 100 becaUae of rounding* 



Tablo Federal involvemient in funding of academic research instrument systems 

I in U3ej by f\eld and type of university: National estirtiates, 1982^ 



Principal field of 



Percent of systems, bVnFedoral funding involvoment 



t*\/nR fif 1 in i x/rt PQ 1 f v 




No Fedoral 


partial hederai 


100 percent 


V 


Total 


funding 


' funding 


Federal funding 


Total 






25% . , 


•435; 


Field of research 










Physical sciences, total 


100 


24 


28 


48 




100 


35 


.* . 33 


33 


Physi.cs and astronomy 


100 1 


10 


; 21 


69 

i 


FnnlnRerino. total 


100 


43 


20 


37 


Electrical 


i nn 


20 


18 


'62 


riecn anicaJL 


1 hn 
1 uu 


34 


22 


44 


' Metallurgical/materials 


100 


. 45 ' 


32 


'24 


Chemical 


100 


34 


22 


44 


Civil ^ 


100 


74 


18 ■ 


. 7 


Other, n^e.c. 


100 


68 


11 - ■• - ■• 


/ 20 


•1 

Computer science 


100 


44 


32 , " 




Materials science * ^ 


100 


12 


32 


57 


Interdisciplinary, n,e,c. 


100 


33 ' 28 


39 : 


Type of juniv^ersity^ 










Large private (N=H)- 


100 


19 


15 


66 . 


Large public (.N=27) 


100 


32 , 


24" 


44 


Smaller^ private (N=42f- 


100 


19 . 


37 


43 


Smaller public (N=77) 


100 


50 


. ' 24 


A, 26 













1 Statistical estimates refer to jpesearch instrument systems (T^:Kr^ding all dedicated 
accessories and l^mponepts) originally- costing $10,000-$1r,000 ,000 in physipal science, 
engineerirtgTvmid cdnfputer science departments and facilities at the 157'large^ FJ&D 
college/ and ur>±Y«4:sities in the U,S, Estimates* Mmited to systems- used for research 
in 1982\ Sample siz><,=: 2,^82 systems* ^ • 

2"Lam^ refers to FY 1980 separately budgeted R&D exfienditures of $33 million or more; 
smaller" refers to FY 1980 R4D expeygditures of $2J3^32,9 million^ ^N" • indicates number 
of institutjxDns .in each size class* . - » 

NOTE: Sum of percents rtiay not equal* I09 because of- rounding. 



93 



4 87 



♦ 



Table B-28. Percent of academic reaearch instrument systems in uee, that was acquired with 50 percent 
or more Federal funding, by field and typo of university: National estimates, 197B--82^ 



Principal field of research 
use and type of university 


<• 

i > 

4 


Percent of syatema with 50 porcenf 
or more Federal funding, by year of purchase 




t982 


' 1961 


i oon 

I70U 




1970 


Total^ aelected fields 


51S 


* » . 


58% 


, 56% 


62% 


Field of research 






t 






Chemistry n 


37 


.43 


65 


56 


62* 


Physics and astronomy 


66 


79 


69 


69 


90 


Engineering 


54 


57 


. 46 


47 


39 


Computer science 


36 


55 


22 


34 


65 


IntetdiacipHnary, n.o.c.^ 


74 


62 


69 


. 87 


74 


Type of university-^ 


\ 










-Large private (N=11) 


66 \ f 63 .. 


69 


- 73 


87 


:Large public (N=:27) 


52 


57 


60 . V 


61 


76 


Smaller private (N=42) 


67 




68 


53 


90 


Smaller- public^=:77) • 


-33 


\" 


60 Sk 


41 


"28 



^Statistical estimates refer to research instrument systems coating $10,000-$1 tO0O,OOp in 1982 equipment 
inventories o1^ physical science, engineering and computer science departments and facilities at the 157 
largest R&O universities in the U.S. Estimates limited to instrument systems in research use in 1982. 
Sample size = 1,556 instrument systems. 

^.Includos mabQrials science. - ' ^ ^ 

^"Large" refers to FY 1980 separately budgeted R&D expenditures of $35^ million or more; "smaller" refers 
to FY 1980, R&D expenditures of $28-32*9 milllonj "f^" indicates number of institutions in each 8iz9 class. 

NOTE: Sum of porcents may not equal 100 because of rounding. . 



ERJC 



88 



94 



/ ■ .■..** 

T<i^ble I^ederal funding of dep^irtment/facility purchases of research 

equipment, by field, type of university, and size of department/ 
. . : Tacility: National estimates, FY 1982 (actual) and FY 198:5 

\. ' * (anticipated)! ''^ ' 



PFinpinnl fulfil H nF pf=^Qi^nT*p'h 

in department/ facility , type 
of university, and size of 


Percent of research equipment funding 
from Federal sources ' , 


.department/ facility 


FY 1982 
(actual) 


FY 1983 ^ 
' (anticipated) 


Total,, soleoted fields 


56% ' ' 


•• 54% 


Field of resq.arch ^ 
Chemistry 

Physics and astronomy . ' * 
Fnnineftrinn ~^ 
Computer science 
Interdisciplinary, n.e*c.2 


54 

" 77 _ 
42 

48 • • 
69 


^ 53 

75 
.41 
,50 
72 


Type of university^ 

Large priivate (N=1l) 
Large pdolic iH:=27) 
Smaller private '(N=:42) 
Smaller puby,c (N=77) 


74 ■ 
56 ' 
'56 
42 


54 
59 
34 


Size pf department/facility^ 

Larger ($200, Obo or more) 
Medium ($50,000r$199,999)' 
Small (under $50,000) 


> 

60 " 

41 

32 


62 



"Statistical estimates encompef^s all. research departments and all nondepart- 
' mfental research facilities in the physical sciences, engineering and computer 
■ science at the 157 largest R&D universities inHh^ B^., except: (a) depart-' 
ments with no* research instrument sy;3tems costing $10,000 or more and 
(b) research installations consisting of interrelated components costing over 
$1 million (large observatories, reactors, accelerators, etp.)» Sample ^ 
size 353 departments/ facilities* " \ , 

^Includes materials science. 

^"Large" refers to FY 1980 separately budgeted R&D expenditures of 
$33 million or more; "smaller** ^refers tq FY 1980 R&D expenditures of 
$28-32,9 million; "N" indicates number of institutions in each size classo 

^Classification based on Reported FY 1982 expenditures for research 
- equipment. ^ 

. / 

NOTE: Sum of-^ercents may not equal 100 because of rounding. 



Tuble B-30* Location of academic reaeacch inatrument ayatema in uae, by 1982 xreaearch atatua; 
National eatimatoa,. 19821- . ^ 



System location- ^ 



J. 







Total 


State-of-the-art 
ayatema 


other • 
systems 




No. 


Percent 


No, 


Percent 


, No. 


Percent 



Total, seloc^tGid fipljds ^ . ' 
* ■ * A ? 

..Within department ^lejh gf iQiddyidual 

principal inveatigajibr ^ ^ 

Shared-access faclTities, total 
National , regional* or intor-- 

university facility^ 
Noodepartment^l research facility 
Oepartment'-managed common lab or 

facility 
Other 



Number and percent of instrument 
syatemo, by 1962 reaearch atatua 



17,591. 



1005S 



3,855 



ioor 



13,735 loos; 



9,607 


55 


2,225 


58 < 


v7,382 


54 


7,983 


45 


1,629 


42 


6,352 


46 


307 




87 


- 2 


219^ 


2 


1,472 


8 


• 234 


6 


1,237 


9 


5,676 


32 


1,227 


32 


- 4,449 


32 


528 


3 


81 


2 

■13 


447. ■ 


3 



''statistical estimates refer to research ir^trument system^ (including all dedicated accesaortea 
and components) originally costing $10,OOo5$1 ,000 ,000 in physical science, engineering, and ^ 
computer science departments and facilities at the 157 largest RiD colleges and univppfsities 
in the U.S. Estimates limited to systems used for research in 1982/ ■ Sgmpl.o size =: 2^^502 
systems, - , . »^ ^ ^ 

NOTE; Sum of percents may not equal 100^because of rounding* i 



/ - 



ERIC 



7 v.. 



/ 



<f 90 



96 



t, 



/ 



Table B-31. Percent of academic research instrument systems in use that are located 
in shared-access facilities, by fieid and typo of university and 
* research status: National, estimates, 1982'' - 

^ Percent of systems. in shat^d -access , 
facilities, 2 by 1982 research status 



Principal field of rese^ch 
use and type of university 



Total, selected fields 

Field of research 
Physical sciences, total 
Chemistry 

Physics aqd astronomy 

Engineering, total - 

--Eiectrical 
Mechanical i 

" Metallurgical/materials 
Chemicd^ \ • 
Civil \' ^ ^ 

' Other, n.e.c. 

Computer science 
Materials science 
Interdisciplinary, n.e.c. 

Type of university^ 
Lacge private (N=11) 
Large public (N=27) 
Smaller private (N=42)^ 
Smaller public (N=:77) 



1)^ 



otal 


State-bf-the-art . 

.systems 
•- , 


Other 




42% 


' 46% 


34 


25 


36 


57 


28 


39 


29 


22 


, 52 




50 


48 


31 * 


24 


34 


56 


41 


61 


538 


'37 . . 


. 38 


25 


26 


24 


53 


45 


56 


J1 


86 


64 


82 


78 


83 


82 


75 


84 


44 


52 


42 


41 


41 ^ . 


■41 


44 


40 


45- 


47 


47 


47 


49 


43 - 


52 



1 Statistical estimates refer to research instrument systems (including all dedicated 
accessories and components) originally costing $10,00Qf-$1 ,000,000 physical science, 
engineering, and computer science departments and fa«<ilities at the 157 largest R&D 
colleges and universities -in the U.S. Eistimates limited to systems used for research 
in 1982. Sample size = 2,582 systems. 

2sh^red-access facilities are facilities other than withinr^department laboratories of ' 
principal inf e^igators. * 

3''Larqe" refers to FY 1980 separately budgeted R&D expenditures of $33 million .or i^iore; 
"smallet" refers lo- FY 1980 R&D , expenditures of $28-32,9 million; "N". indicates number 
of imstitutionp in each size class. j ' 

ofV&rcents may not equal lOO^because of rounding. 



NOTE: Sum 



Table 8-32^ Porcont of academic resQgrch instrument systems in use that are located in aharod-acceaa facilitiea, 
by field and typo of university anc^ by system purchase coat range: National estimates, 190i2^ 



nrof 8 



Principal field of research 
use and typo of university 



Percenr of systems in shared-access facilities, ^ by^ystoqi purchase coot range 



Total 



$10,000 - 
$24,999 



$25,000 
$74,999 



$75,000 - 
$1 ,000,000 



Total, selected fields 

Field of reaearch^ ^ 

^Physical sciences, total 
Chemistry ^ 
Physics and astrqnomy 

■* * 

Engineering, totals 
Electrical 
Mechanical , 

Metallurgical/ materials 

Chemical * 

Civil 

Other, n.e.c- 

Computer science 
Materials science 
Interdisciplinary, n.^,c. 

Typo of university- ^ 

Largo private (N=1l) 
Large public (N=27) 
Smaller private (N=42) 
^ma^er public (N=77) 



43% 


395; 


46?; 


59% 


. V 








34 


25 


39 




37 


27 


40 


66 


29^ 


22 


38 


33 


^8 


46 


V 48 


59' 


31 


28 


30 


53 


56 


56 


59 


44 


38 


28 


38 


87 


25 


27 


20 


33 


53 


. 50 


55 


61 


71 


69 ' 


74 


. 72 


82 


^ 94 


66 


92 


82 


79 


87 


• 82 


44 


37 


48 ^ 


64 










41 


34 


45 • 


60 


44 


40 


45 


56 


47 


45 


'41 


^. 65 


49 


, , 43 


55 


63 



^Statistical estimates refer to research instrument systems (including all dedicated atcessories and components) 
originally costing $10, 000-$1 ,000,000 in physical science, engineering, and computer ^ience departments and 
I facilities at the 157 largest RAO colleges and universities in the 0,5^^ Estimates limited to systems usj^d <or 
research in,1?82. Sample size = 2,582 systems* 

^Shared^access facilities are facilities other than within-department laboratories of principal investigators. 

5"Large" .refers to FY 1980 separately budgeted R&D^njxpenditures of $33, million or more; "smaller" refers to 
1980 R&D expenditures of $28-32.9 million; "N^ indicates number of institutions in each size class. 



\ . 



NOTE: Sum of percents may not equal 100 becauseof rounding. 



ERLC 



98 



92 



''^able B-33. Po^rcent of acadefnic fdaearch instrument ayeteniQ in uoe that are located in aharod*-acce8s facili- 
tiea, by ^old and typo, of university and by year of purchaae: National eatimatoa, 1978-62' 



— --^ ' — ' - 1 

» 

Principal field of reaearch 
use and type of university 


Percent of systems in shared-access facilityles/^ by year 

- - ». ' - 


of purC:haso 


19fl2 


^ 19fl1 


< 


1979 
\ J 1 J 


1978 














Total, aelected fielda 






37X 




AOS 


Field of reaearch 












Chemistry ^ 


11 


52 


22 


i 38 / 


59 


Physics and aatronomy 


28 ' 


24 


20 


25 


28 


engineering 


42 


37 


39 


38 


42 


Compilter science 


69 


95 V 


93 


.90 


,100 


IntelrdiacipJLinary y .n^e.c*^ 


69 


37 


50 


40 


46 


Type of university^ 


• 




43' 






Large private (N2II) 


42 


25' 


03 ' . 


43 ■ ' • 


Large pyblic (N=:2'7) 


45 




40 


^46 


43 


Smaller private ■ 


41 




41 


42 


52 


Smaller public (N=77) 


41 


. ^ 52 


32 ■ 


38 


33 



^statistical estimates refer to research instrument systems coating $10, 000-$1 ,000,000 in 1982 equipment 
inventories of physical science, engineering and computer science departments and facilities at the 157 
largest R&D universities in the U.S.i Estimates limited to instrument systems in research use in 1982* 
Sample size' = 1,556 instrument systems, ^ 

^Shared'-access facilities are facilities other than within-dopartment laboratories of^ principal investigators 

^Includes materials science, 

^•'Largo" refers to FY 1980 separately budgeted R(5cO expendituijes of*$33 million ^ more'; "smaller" refers 
to FY 1980 RAD expenditures of $28-32.9 million; "N" indicates number of institutions in each stLze class. 

NOTE: -Sum of percents may not equal 100 because of rounding. . ^ * 



Jat^le Research function of acadetnic research inotrumont systems in use, by field 

and type of university: Nati/onal estimates, 19821 * 

1 



/ 

Principal field of'research 
use and type of university 



Total, selected fields 

<* 

Field oP research 
Physical sciences, total 
Chemistry 

Physics and astronomy 

Engineering, total 
Electrical 
Mechanical 

Metallurgical/materials 
Chemical 
'Civil 

Other, n.e.c. 

Computer science 
Materials science' 
Interdisciplinary, n.e.c. 

Type, of unviersity- ^ ' 

Large private (N=:11) 
Large public (N=27) 
Smaller private (N=42) 
Smaller public (H-IT) 



Percent of 

instrument systems by 1982. system research function 



Total 



Dedicated^ 



Modified 



Not modified' 



General 
purpose 



lOOS 




¥ 

27% 




65% 


100 


8 


29 




63 


MOO 


8 


22 




70 


100 


8 


38 




54 










100 


7 


28 




64 


100 


9 


35 




56 


100 


6 


, 36 




' 58 


100 - . 


11 


20 * 




69 


100 


18 


33 . 




49 


100 


2 


19 




79 


100 


7 


18 




75 


* 100 


1 


16 


1 


83 


100 


6 


14 


80 


1D0 


9 


25 




66 



100 
100 
100 
100 



8 
10 
9 
6 



27 
26 
29 
23 



I 



65 
64 
62 
71 



1 Statistical estimates refer to research instrument systems (including, all dedicated accessories 
and components) originally costing $10, 000-$1 ,000,000 in physical science,^ engineering, and 
computer science departments and facilities at the 157 largest R&D colleges and universities 
in the U.S. Estimates limited to systems used for research in 1982. Sample size = 2,582 systems, 

Zoedicated for use in a specific experiment, or series^ of experiments, as distinguished from genera 
purpose research instrulnents* Dedicated instrument systems may or may not involve modifications: 
"any special calibration, programming or othei^ modification which rendered the instrument suitable 
for general purpose use," 

5"Large" refers to FY 1980 separately budgeted R&O expenditures of $33 million or more; "smaller" 
refers to FY 1980 R&D\expenditures of $^8-32.9 million; "N" i^ndicates number of institutions in 
each*size class. ^ . ' 



, NOTE: Sum of perq^nts may not equal 100 because of rounding. 



Tttble Mean number of research users Iti 1982 of academic research instrument systems in 

use, by research status and purchase price cost and by system, research function: 
NationaX estimates, 19821 , 



r . -1 - - — ' .1 . ^ 1 ■■ 1 

19B2 system research status 
and system purchase, cost 




Mean number of 


research users. 


t 

r \ 

, by 1982 system resaarcji function 




Dedicated^ 


General 


• 

..V ' ^ 


Total 


Modifj^ed 


Not modified 


purpose 

' — ' " - ' < ' ' 


Totai, selected fields 


17.9 


7.6 


8.0 


" 22.8 


Research status 
^State-of-the-art 
Vither systems^in research use 


15.2 
18.7 


6.6 
7.&. 


, V 10.1 
7.3 


18.2 
24.1 


Purchase cost 

$10,000-$24-,999 \ \ 
$25,000-$74,999 \ / 
$75,000-$1,000,0QP 


14.5 
18.4 
, 30.1 

* 


,7.5 — ■ 
^ 7?2 
8.6 


7.1 
7.9 
15.0 

1 


18.3' 
23.8 
■'■ 36.8 



''statistical estimates refer- to research instrument systems (including all dedicated 
accessories and ctjmponentsi originally costing. $10, QOO-Sl ,000,000 in physical scient^e,^ 
engineering, and computer ^ciende departments and facilities at the 157 largest R&D 
colleges and universities in the U.S. Estimates limited to systems used for research 
in 1982 »- Sample size = 2,582 systems. 

2oedicated for use in a specific experiment oiT laeries of exfieriments, as distinguished 
from general purpose research instruments. Dedicated instrument systems may or may 
not involve modifications: "any special calibration, programming or other modification 
which rendered the instrument unsuitable for general purpose tise." 

I - r 



( — 



\ ■ 



o 

ERIC 



Table B-36, Mean number of 'research users in 1982 of academic research instrument syst 
, in use, by field and type of univQ-rsity and by system research function: 

National estimates, 19821 K / . 



Principal field of research 


Mean number of ■ ^ *' 
C research users, by 1982 system research function 


use and type of university 




Dedicated^ 


General 


'■ 


Total 


.Modified? 


Not modified,^ 


purpose^- 


Total, selected fields . 


1.8.0 


7.6 


8.2 ' ^ 


23.0 


Tield of research 

Physical scienfces, total 
^Chemistify 
Physics find astronomy 


15.2 
17.9 
11 .4 


.6.9 
6.1 
8.2 


8.4 
10.3 

6.8 » 


■ ' 19.3 ' 
21.7 
. 14.9 • 


Engineering, total 
Electrical 
Mechanical 

Metallurgical/materials 

Chemical 

Civil 

Other, n^e^cr 

• ' » 


14.4 
20.5 
11.3 
11.6 
6.5 
13.4 
*16.1 


6.1 
6.5 
8.1 
9.4 

5.2 ^ 

4.5 

5.8 


6.7 
5.1 

4-3 * • 
*5.-6 
4.0 
' . 3.8 
« 16.2 

0 


18*. 3 
28.8 
15.9 
13.6 

16-1 
17.0 


Computer science 
Materials science 
Interdisciplinary, n.e^c. 


, 64.3 
35.8 I 
14.1 ^ 


52.6 

27.0' 

10.0 


23.9 -J, 
5.5 

< 8.7 • ■ 


69.9 
41 .2 
16.7 


Type of unviersAy^ 

Large private (N=11)- 

Large public '(N=27) ^ 

Smaller private (N=42) 

Smaller public (N=77) 

*r '- * 

( 


36-0 
16.5 
^ 12.0 
12.8- 

L— — — ^ . _ 


8.6 

8.9 V * 

^5.3 

6.3 


6.3 
10.8 
6'.0* 
7.8 


^' 4^-7 
.• * 20.5 
16.0 
. 15.1 



^Statistical estimates re/er to research instrument systems (including all dedicated 

accessories and components) originally costing $10,000-$! ,000,000 in^ physical science, 

engineering, and computer science departments and facilities at the 157 largest R&D 

colleges and universities in the U.S. Estimates limited to systems used Tor research 

in 1982* Sample size = 2,582 systems. ^ > ^ 

k - , 

^Dedicated for use in a specific experiment;, or series of experiments, as distinguished 
from general purpose research instruments. Dedicated instriitaent systems may or may 
not involve modifications: ."any special calibration, programming or other modification 
which rendered the instrument unsuitable for general purpose use," 

fc ■ • • 

^"Large" refers to FY 1580 separately budgeted *R&D expenditures of $33 million or mor^;^ 
"smaller'' refenrs to FY, 1980 R&D expenditures of $28-32,9 million; "N" indicates number 
of institOtions in each size class. 



Table Mean number of research users in 1982 of academic re 

in use, by field and type- of university and by 1982 
. . estimates, 1982^ 




instrument systems 
h status: National 



Principal field of research 
use and type of university 





State-of-the-art 




: Total 


systems 1 


Other systems 



Mean number of research users, by 1982 jsystem research status 



Total , selected fields 

Field of research 
^Physibal sciences, total* 
Chemistry 

Physics and astronomy 

Engineering, total 
Electrical 
MecharMcal 

Metal lurgical/materials 

Chemical 

Civil ^ 

Other, n*e*c* 

Computer science 

Materials science 

Inter dasciplinary, n,e,c. 

Type of unviersity ^ 

Large priyate (N=11) 
Large public (N=27) 
Smaller private (N=:42) 
Smaller public (N=77) ^ 



15.2 
17.9 
11.4 

U.V 
20.5 
11.3 
16.6 
6.5 
13.4 
16-1 

64.5' 

35.8 

14.1 



36.0 
16.5 
12.0 
12.8 



15.2 



13.2 
15.5^ 

10.9 

14.7 
19.6 

8.2 
11.0 

7U 
14.5 
18.1 

32.4 
21.4 
15.4 



23.2 
17.5 
•12.5 
10.9 



18.7 



15.7 
f8.5 
11.5 

14.3 
20.8 
12.5 
11.8 
6.3 
13.1 
15.2 

74.3 
39.1 
13.7 



40.0 
16.3 
11.8 
13.4 



1 Statistical estimates refer to research instrument systems (including all dedicated accesso- 
ries and components) originally costing $10, 000-$1 ,000,000 in physical science, engineering, and 
computer science departments and facilitiea at the .157 largest R&D colleges and . universities in 
the U.,S. Estimates limited to systems used for reSp^arch in 1982. Sample siz9 = 2,^82 systeips. 

2"Large" refers to FY 1980 separately budgeted R&D expepdi tures* of $33 million or or more; 
''"smaller" refers to FY 1980 R&D expenditures of $28-32*9 million; '"N" indicates number of 
institutions in each size class U*S. ' \ ^ ^ 

■ ^ 



97 



103 



i 



Table B-38. Mean number of research users! in 119^2 of academic research instrument systems 
in U8e> by field and type of- university and by system purchase price range: 
National estimates, 19821 ^ 1^ ' ' • 



4, 

Principal field of research 
use and type of university 


Mean number of research users, by system purchase price range 


Total / 

* 


$io,ooo- 

$24,999 


$25,000- 
, $74,999 


$75,000- 
^$1 ,000,000 / 


Total, selected fields 

* 


17 Q 






ifl ii 




in 


. 1 


Field of research 
















Physical sciences, total 


m 9 
1 -> .z 


10 


.8 


16.0 




on 

28 


.4 


Chemistry 


17 9 


11 


.1" 


20.9 




36 


.3 


Physic^ and astronomy , 


♦114 


in 


A 
• *▼ 


IQ 5 




16 


.6 


Engineering, total 


14.4 


13 


.4 


'13.6 




22 


.6 


Electrical ^ ^ 


20.5 


20 


.4 >- 


18.0 




28 


.1 


Mechanical ; 


11.3 


12 


.6 


• 8.0 . 




14 


.3 


Metallurgical/materials 


11,6 


.8 




11 .0 




27 


.0 


PKc»rnir»al * 

L»lldllXL>oX ^ 


6.5 . 


5 


.8 


5.8 




1.6 


.4 ' 


Civil 


^ 13,4 


IT 


.8 


15.2 




y 16 


.9 


Other^ n.e.c. 


16^1 

/ • 


13 


.5 


18.7 




24 


.8 


Comdjutep science 


64.3 


61 


.8* 


55.5 




96 




MateWals science 


35.8 


26 


.4 


52.9 




29 


.3 


Inteardisciplinary , n.e.c. 


14.1 


, 11 


.9 


12.7 




25 


.9 


Type of university^ . J 
















Large private (N=11) 


36.0 


P 


.8 


, 39.2 




58 


.1 


Large public (N=27) 


16.5 


12 


.3 


16.1 




51 


.1 


Smaller private (N=:S42), 


• 12.0 


9 


.2 


12.3 




,20 


.3 


Smaller public (N=77) ^ 

^-^^ 1 ■ ■ 'r ' ^ 


12.8 . 


11 


.3 


/ 13.4 






.9 



1 Statistical estimates refer to research instrument systems (including all dedicated accessories 
and components) originally .costing $10, OOO-Sl ,000,000 in physical science, engineering, and 

•computer science departments and facilities at the 157 largest R&D colleges and universities in 
the U.S. Estimates limited to systems used for research in 1982 • Sample size = 2,582 systems. 

2"LargeJ' refers to FY 1980 separately budgeted R&D expenditures of $33 million or or more; 

^•smaller" refers to FY ^1980 R&D expenditures of $28--32»9 million; "N" indicates number of 
institutions in each size class* 

\ ■ - ■ . ^ 




7 



able 



Mean numtjer of research users in 1982 of academic research instjpument systems in use, 
by field and type of univjersity and by system age: National estimates, 1982'' 

: 



Principal field of research 
use arid type of university 



Mean number of research us^s, by system 
age (from year of purchase) 





1-5 years 


6-10 years 


11+ yeajfs 


Total 


. (1978-82) 


.(1973-77) 


(before 1973) 


18,0 


. 21 .5 


15.4 


•11.8 


15,1 


16.1 


17.5 


11 .3 


18.0 


18.7 


21 .2 


13 .0 


11? 


12 Q 


11.2 


9.9 


14.8. 


18.1 ■ 


11 .1 


8.9 


21 .3 


23.8 " 


13.7 


14.0 


11.4 


15.4 


8.6 


5.1 


'21.1 


11 .0 


12.6 


15.5 


6.5. 


' 7.1 


4.1 


7.8 


13.1 


13.5 


20.8 


8.6 


16.3 


^ 25.5 


11.2 


8.2 


67.3 


64,6 


71.4 


* * 


35.8 


63.2 


20.8 


19.6 


14.5 


15.6 


. , 10.6 


20.0 


36.1 


39.9 . 


^24.6 


' 31.2 


' 16.5 


19.1 


15.0 


- 11.2 


12.0 


15.3 


.7.6 


8.3 


. 12.8 , 


13.9 


14.9 


9.1 



Total, selected fielda 

Field of research 

Physical sciences', total 
Chemistry 

Physics an.d astronomy 

Engineering , total 
Electrical 
Mechanical 

Metallurgical/materials 
Chemical | 
' Civil / 
Other, n.e.c. 

Computfec science 
Materials science 
Interdisciplinary , n.e^c. 

: Type of university^ 

L^arge private (N=11) 
Larg'b public (N=27) 
Smaller private (N=42) 
Smallqr public (N=77) 



1 Statistical 'estimates ref6r to research instrument systems (inciuding all dedicated accessories 
and components) originally costing $10,000-$1 ,000,000 in physical science, engineering, and 
computer science departments and facilities at the 157 Ingest R&D colleges and universities in 
the U*S. 'Estimates limited to systems used for research in 1982. Sample size = 2,582 systems. 

2"Large" refers to FY 1980 separately budgeted R&D expenditures of $33 million or more; "smaller" 
refers to FY 1980 R&O expenditures of $28-^32.9 million; "N" indicates nuipber of institutions in 
each size class. 



♦Insufficient sample. 



ERIC 



9a , 105 



Table B~40. Mean*numt?er of research users in 1982 of academic rasearch instrument systems |.n uae^ 
by field'and t^^pe of university and by system condition: National estimates, 1982'' 



Principal field of research 
use and type of university 



Mean ryimber of research users, by system condition 



Total. 



ExceJ,lent 



Average 



Poor 



Total, selected ifieilds 

Field of regfearch 
Physical sciences, . total 
Chemistry 

Physics and astronomy 

Engineering, total 
Electrical \^ 
Mechanical 

Metallurgical/materials 

Chemical 

Civil 

-Other, n.e.c. 



Computer science 
Materials science 
Interdisciplinary, n.e, 



c. 



Type of university^ 

Lacge private (N=ll) 
Large public (N=27) 
Smaller private (N=42) 
Smaller public (N=77) 



18.0 



15.1 
18.0 
11 .2 

14.8 
21.3 
11.4 
12.1 
6.5 
13.1 
16.3 

67.3 
55.0 
14.5 



36.0 
16.5 
12.0 
12.8 



19.1 



16^4 
19.7.. 
1-2.3 

18.5 
25.2 
14.7 
10.7 
7.1 
18.5 
23.1 

29.2 
67.0 
17.6 



33.9 
18.9 
15.4 
•12.2 



17.1. 



14.1 
.17.5 
9,$ 

11.4 
18.3- 

8.1 
13.3 

6.8 
*30.6 

9.7 

104.2 
12.1 
12.7 



36.1 
14.3 
8.2 
14*4 



16.5 



12.8 
• 14.0 
10.7 

7.5 
9.9 
3.0 
16.5 
5.9 
4.2 
4.7 

173.3 
14.2 
'9.1 

47.0 
15.2 
7*1 
.8.6 



IStatistical estimates refer to research instrument systems (including all dedicated accessories 
and components V originally costing $10,000-$! ,000,000 in physical science ,. engineering , and 
computer scien/e departments and facilities at the 157 largest R<iO colleges and universities in 
the U.S. Estimates limited to systems used for research in 1982. Sample ?ize =. Z, 582 Systems. ' 

2"Large" refers to FY 1980 separately budgeted RiD expenditupes of $33 million dr more; "smaller" 
refers to FY 1980 R4D expenditures of $28-32. 9^ million; "N" indicates nuipber of institutions in 
each size class. • . • 



Table 



Mean number of rege 
systems in use, by 
National estimates, 



arch users in 1982 of academic" researctxritfcst rumen t 
flel^i aod^j^pe of university and i^y system location; 
1982^ 



Principal field of research 
use and type of ^university 


Mean number 


of research users, by 


system location 




Within-department 


Shared-access 




' Total 


lab of P-.I. 

V 


facility. 


- — • — .^-^ — „ — , — — — — — — ^ 

Total, selected fields 


18,8 


8.9 




Field of research 




\ 




physical sciences, total: 
Chemistry ' 
^ Physics and astronomy 


15.1 , 
• 18.0 
' 11.2 


7.7 
8.0 

, -7.2 


28.5 

, " . 34.3 
19,4 


Engineering, total ^ 
Electrical * 
Mecf\ahical 

Metallurgical/materials 

Chemical 

Civil 

Other, n.e.c. 


14.8' 
21 .3 
11.4 .. 
12.1 

o . ? 

13.1 
16.3 


10.2 - 
18.5 
.6.7 
6.7 

5.7 


' •{9.3 
26.8 
14.8 ' 
• 18.9 

1 U . H 

, ' 1.9.8. 
20.3 


Computer science 
N tt^terials science 
) Interdisciplinary, n-*e.c. 


67.3 
35.8 
14.5 


mi9.4 

' 9.3 
9.7 


77.7 
41.8 
. 20.1 . 


Type pf university^ 

\Large private (N=1l) 
Large public (N=2J^ ^ 
Smaller private (N=:42) 
Smaller public (N=77) 


. 36.0 
16.5 
12.0 
12.8^- 

,f ' 


14.8 
8.2 
7.0 
6.7 


^ 67.9 
# 27.1 
17.2 
19.0 



/ 



1 statistical estimates refer to research instrument systems (including all dedicated accessories 
and components) originally" costing $1 0 ,000-$1 ,000 ^000 in physical science, Engineering, and 
computer- science departments and facilitid^s at thp 157 largest R&D colleges ^nd universities in 
the U.S. Estimates limited to systems psed for research in 1982, Sample size 2 2,502 systems-. 



-2m 



Large'* refers to FY 1960 separately budgeted R&D expenditures of $33 million or more-; "smaller" 
refers to FY 1980 R&a s?<penditures of ^28-^32.9 million; "N'j indicates number of institutions in 
each size clasis, ' * 



Table D-42. Types of research users of academic research instrument systems in use, by system purchase cost range and 
research status: National eatimates^ 1902^ ^ 



System purchase cost 
range and 1982 aystem 
' research <:^tatu9 



fp^rcent of systems us^d in 1982 byj2 



Faculty 
this dept. /facility. 



Graduate students 
and »pQst doctorates 
this dept ./facility 



Researchers frojr^ ^ 
other departments 
of this university^ 



/ ■ ■ .. 

Researchers frpm 
other unlvel'slties' 



Nonacadetiflc 
resfearchers 



Total, selected fields 

Purchase cost 

$10,000r$24;999 
$25,a00-$74,999 
$75, 000-$1 ,000,000 ' 

1962 research status 

State-of-the-art systems 
Other systems 



85 
89 
94 



91 

86 



84% 



83 
84 
88 



82 
84 



26 
31 
» 44 



25 
32 



9 
13 

28 



16 
12 



6 
.11 

20 



8 



1 Statistical estimates refer to research instrumefnt systems (including all dedicated accessories and components) originally 
costing $10,000-$1.,000,000 in physical science, engineering, and computer science departments and facilities at the 157 
largest R&O colleges and universities in the U.S. Estinjates limited to systems used for research in 1982. jfipmplp size s 2,582 
systems. ^- . . • ■ • ♦ 



^Entries indicate percent of act 
gory specified. 




jparch Instrument systems, uoed for research in 190^ by at least one person in the cate- 



^Entries Include faculty, post-doctn|lf e, and graduate .student ud^rs, 
NOTE; Sum of ^percents may not equal j^1 010 because of rounding. 



tmbln 0-A>. Typft» of rotearch usora of aoadoliiic rosoarch lnatrum«nt nyatcmn in uoo, by field »nd typ« of univoreityi 
National oatimatoa, 19a2^ W • » 



Prlncipiil field of 
reaearcti uso and 
typo of univcraity 



Totals selected fields 

fiofd of reacarch 
Physical aciencoa, total 

Chemistry 
. Phyaica and astronomy 

Engineer Inn » total 
Clf3Ctric4i 
Mecfionicaiy 

{-total lurqi^ai/materials 

Chemical 

Civil 

Other, n.e.c. 

Computer science 
ialtt acienco 
rdiaciplirwry, n.e.c. 




ype»of university^ 
Large private (N=ll) 
Large public (N=27) 
^Smaller private (N=:42) 
Smaller public (N=77) 



Percent of aysteraa uaed in 1982 byi^ 



r acuity " 
thi^ dept./ facility 



Graduate atudenta 
and poat doctorates 
this*dept. /facility 



Researchers from / 
other departments 
of tKia univeraity^ 



Researchers from 
other universitioa-^ 



Nonacademic 
reaearchera 



87 



87 

86 
0,8 

90 

8q 

95 
90 
BO 

92 

96 

6a 

81 



83 
86 
89 
92 



—89 
92 
8$^ 

79 
89 
93 
80 
78 
88 
56 

88 

66' 
81 



88 

88 
8^ 
78 



30 

27 
29 
24 

27 
39 
22 
20 
26 
24 
21 

62 
56 
41 



32 
22 
20 
24 



13 



17 




8 


19 




9 


1^ 




6 


, 7 




11 


15 




7 


3 




6 


8 




6 


5 . 




2 


1 




5 


6 




28 


11 




8 


6 




0 ' 


21 




10 








18 




11 


13 




10 


15 




8 


13 




12 ' 



'IStatistical eatlmates refer to research aystems (including all dedicated accessories and compononta) originally 
costing $10,000,000 in physical science, engineering* and computer science desp^tments and facilitiea at the 157 
larqoBt R&O colleges and universities in the U*^. Eo^imatea limited to systoma uned for research in 1982. 
Swple size = 2»582 systems. ^ * 

^Entrioa iibicate percent of active research instrument systems used for research^ in 1982 by at least one person 
in the category specified. * ^ 

^Entries include faculty, poat-ddctorate, and graduate student users. 

^"Large" refers to FY 1980 separately budgeted RAO expenditures of $33 million or more, "smaller" refera to FY 1980 
RAD expenditures of $28-32.9 million; *'N" indicates n^et of institutions in each size class. 



<pendil 

NOTE: Sum of percents may not equal 100 because ^o'fvcounding. 



X 



1: 



♦ 



Table Oepartment/facility assessment of available instrumentation support services, 

•) by field, type of university, and size of department/facility ; National 

• ' estimates, 19821 . , . . , 



Principal 
field of research in 
department/ facility , type of 
university, and size of 
department/ facility 




• w. 

Percent of departments/facilities assessing- 
instrumentation support ssrvices as^^ 


Total 


JExcellent 


Adeauate 


Insufficient. 


Nonexistent 














Total, seleclted fields * 

r . 


100X 




1x1% 


40!^ 




Field ^of research 












Physical sciences, total 


100 


11 


.* 42 


41 


6 


Chemistrv 


100 


3 


32- 


53 


12 


Physics and astroijomy . 


'100 


18 


52 


29 


1 

4 

« 


Engineering, total 


100 


3 


50 ^ 


41 


6 


Electrical 


100 


4 


^143 ' 


50 


3 


• Mechanical 


100 


3 


70 


25 


0 


Metal lurgical/materials 


100 


6 


37^ 


54- 


4 - 


Chemical 


100 


2 


58 


• 40 


. 0 


Civil 


100 


•0 


54 


42 • 


4 


Other, n.e.c. 


100 


4 


39 


44 


14 


Contputer science "^^n^ 


100 


4 


36 ' 


42 


18 


Interdisciplinary, n*e*c.^ 


100 


15 


66 . 


20 


0 


Type of University^ 








.1 




Large private (N=1l) 


.^Too 


14 


39 


44 • 


2 

* 


Large public (N=:27) 


100 


10 


51 


31' 


6 


Smaller priyate CN=42) 


100 


4 


' 37 


47 


12 


Smaller public (N=77) 


' 100 


4 


51 . 


40 


5 


Size of department/ facility^ 


< 










Large ($200,000 or more) 


100 


9 


39 


50 


2 ^ 


Mediym ($50,000 -^$199,999) 


100 


4 


42 


48 ■ 


5 


Small (under $50,0000) 


100 


7 


*^ 60 

trV 


23 


11 



'^Statistical estimates encompass all research departments and all nondepartmental research 
facilities in the physical sciences, engineering and computer science at the 157 largest 
R<5cD universities in the U,S,, except: (a) departments with no research instrument systems 
coisting $10,000 or more and (b) research installations consisting of interrelated components 
costing o^r $1 million (large observatories, reactors, ^accelerators, etc,). Sample 
size =: 35J5 departments/ facilities, 

^Item refers to "the instrumentation support services (e.g., machine shop, electronics shop) 
at this department or facility." • , 

^Includes materials science. • 

^"Large" refers to FY 1980 separately budgeted RAD expenditures of $33 million or more; 
"smaller" refers to FY 1980 R&D expenditures of $28-32,9 million; "N" indicates number of 
institutions in each size class. 



^Classification is based on Ff 1982 expenditures for research equipment. 



.ERJC'* . NQTE: . Sum of petjcent^jnay, not egyal ip£ beca^u^^ of rounding 



111 



,\.. 



r 



/ 



Tabie Moan FY 19.82 expenditures for maintenance and repair of research equipment per dopai^tmont/ facility, 

. by field, tylpe of univereity; iizo of department/facility, and at^aesaidd adequacy of inatrumentation >jnd 
by types of cxpendituroi National eajtifnatea, FY 1982^ 

[Ooiiara in thousands] . 



principal field of research in 
department/facility, type of 


. Per department mean FY 1982 expenditures 
for maintenance and repair (M/R) of research equipment 


university, size of department/ 

facility, and adequacy of 
innt riiniftn t fit Ion M/R fflpllitiftji- 


Total * 


M/R service 
contracts and 
field service 


University-employed 
M/R personnel 
salaries 


M/R supp/lies^ 
equipment , 
and faqiiities 


Total ^ selected fields. ^ , , 


$ 49,9 


$l4v4 


$25.7 . 


' $ 9.7 


Field of rt)search 

Chemistry ^ 
fPhysics and astronomy 
Engineering ♦ 
Computer science 
Interdisciplinary, n.e.c. 


60.8 
91.4 
29.8 
72,2 
64.2. 


^ 12.0 
18,6 
9i3 
39,2 
23,9 


3|.9 

17.8 
29 . 5 


13.0 
18.9 
5.2 
15.3 
10.9 


Type of university^ 

Large private (N:=11) 
Large public (N=27)' 
Smaller private (N^^'i) 
Smaller public (N=77/ 


124,7 
64,6 
43.9 
32.0 


46,6 
14.2 
19.1 

. ' 7.0 


55.7 
38.2 
16.7 
18.0 


22.4 
12.2 
8.1 
7,0 


Size of ^iepartment/ facility-^ 

Largo ($200,000 or more) 
Medium ($50 ,000--199,999) 
Smaller (under $50,000) 


96.6 . 

41.1 

11.6 


29.5 
9.8 


♦ 49.7 
* 21 .6 
5.7 


17.4 
9.7 • 
1.9 


Adequacy of M/R f^acilities^ 

Excellent 

Adequate 

Insufficient 

Nonoxistont 


88.4 
46 . 1 

53.9 
15.4 


f^'2;.7 
/ 13.0 
15.0 ^ 
12*0 


It 

42.1 
23.8 
29 . 1 

2.2 


22.5 - ' 
9.2 

9.0 . 

i.r . » 



^Statistical estimates encompass all^rosearch departments and all nondepartmontal research .facilities in the physical 
sciences, engineering and comoutor science at the 157" largest R&D universities in the U.S., except: (a) departments 
with no^ research instrument fystems costing $10,000 or more and (b) research installations consisting of interrelated 
components costing"* over $1 miilion (large observatories, reactors, accelerators, etc.). Satnple size s 353 departments/ 
facilities. 

*"Large" roPets to FY 1900 separately budgeted RAO expenditures of $33 million or more; "smaller" refers to FY 1980 
RAD expenditures of $28-32.9 million; - "N" indicates number of institutions in each size class.. . - 

^Classification is based on FY 1982 expenditura^t for research equipment. 

^Department/facility head's assessment of the adequacy of "the inatrumentation support services (e.gr, machine 
shop, electronics shop) at this departnnant or facility," , 





ERIC 
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112 



Table Principol meano of eervicing academic research Instrument eystpma in use, by fiold, 

typo of university, and age of system: National eatlmates, 1982' 



Principal flelcj of ^research 
use, typo of university, and 
' age of oyatem . 



Total, selected fields 

Field of research 

physical services, total 
Chemistry 

Physics and astronomy 

Enginoeri^ng, total 
Electrical 
Mechanical 

Metallurgical/mat eri3ls 
Chefriical 
Civil 
Other, n,e,c. 

Computer science . ^ 
Materials science 
Interdisciplinary, n*e*c» 

Typ<» of university^ 
Large private (N=11) 
Large public (N=27) 
Smaller private (N=42) 
Smaller public (N=:77) 

Age of instrument sybtem^ 
1-5 years (1978-82) . 
6-10 years (1973-^77) 
11 or more years (before 1973), 



4*orc0nt of in-uae eyatama, by principal means of sorvicing^ 





Service 


None 


Field 


Univ. M/R 


Research 


Total 


contract 


required 


eervice 


personr^ 


personnel 



100« 


' 12S- 

r 


18% 


245; 


25% 


21' 




7 


18 


25 * 


^ 27 


22 


100 


' e 


15 


29 


30 


17 


100 


7 


22 




24 


29 


100 


12 , 


-20 . 


21 


?6 


21 


lOd 


.14 


14 


18 


26 - 


28 


100 


10 


. 35 


22 


25 


8 


100 


13 


21 


27 


20 


19 


100 ' 


9 , 


'19 


28 


15 


29 


100 


22 


23 


29 


23 


. 3 


100 


11 


. 13 


14 


34 


27 


100 


49 


' 8 


28 


13 . 


2 


100, 


21 


•12 


' 20 


20 ' 


28 


100 


17 


• 20 


24 


21 


18 



100 


19 


23 


24 


100 


.10 


21 


21 


100 


12 


17 


28 
^ 20 


100 


12 


13 



100 
100 
100 



17 
7 
5 



21 
15 
16 



26 
23 
17 



16 ( 

25 
29 



19 

27 
40 



17 
20 
18 
26 



17 
28 

22' 



.,1 



■•statistical estimates refer to research . instrument systems (including all dedicated accessories 
and components) originally costing $10,000-.$1 ,000,000 in physical science, engineering, and computer 
science departments and facilities at the 157 largest Rid colleges and universities in the»U.S. 

.Estimates limited to systems used for research in 1982. .Sample size = 2,582 systems. 

2lf more than one form of servicing w&s u«9d in 1982, the instrument systeiAwas assigned to the 
first-listed category that applieav • . * 

5"Large" refers to FY 1980 separately budgeted R40 expenditures of $33 milAion or more; "smaller" 
refers to FY 1980 R&D expenditures of $28-32.9 million? "N" indicates num^r of institutions in 
each size class. 

^Classification is based on original year of purchase. 

NOTE: Sum of percents may not ^qual 100 because of rounding. 
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T&ble 8-47 • Pircent of academic rcftiearch instrument syatemo in uae that are in' excellent working conditipn, by 
means of servicing and by age* National oatimatoa, 1902^ 



Means 'bf servicing 
system in 1982^* 4 



Psrcont of in-uao systems in excellent |y<orking condition,^ 
by ag*e group (from year of purchase) 



Tot^l 



1-5 years 
(1978-82) 



6--10 years 
. (1973-77) 



11-15 years*^ 
(1968--72) 



16-*- years 
(Before 1968) 



Total, selected fieldi| 

t service' required ^ 
rvice contract ^ 

Field services, as needed 
f 

tin i V e r 8 it y- em p 1» oy ed 
maintenanoe/ repair staff 

Research^ personnel 
(faculty, post-docs, 
g^buate students) 



5^% 

69 
65 

-45 

'46 
42 ^ 



675 



V 92 
^ 71 



59 



66 



60 



66 
^ 52 
25 

28 
33 



.27:^ 

36 
31 
17 

29 
r 24^ 



22;; 

30 X 

4 
13 

27 
10 



^Statistical estimates refer to research instrument systems (including all dedicated accessories and components) 
originally costing $1 0,000-$1 ,000,000 in physical science, engineering, and computer science departments and 
facilities at the 157 largest RAO colleges and universities in the U.S. Estimates limited to systems used for 
research in 1982. Sample size = 2 ,582";&ystems, 

.^For a given instrument system, mqre^ than one category may apply. 

^Based on user characterization, " . ^ 

NOTE: Sum of percents may not equal 100 .because of rounding, 



\ . 



\ 




T6ble Moan annual expenditures per-ayatem for maintenance and repair. of academic research 

instriiment systems in Ofbe, by field, tyf>^ of university, principal moans of servicing, 
and pf^rohase cost and by age: Natioq|l estimates, 1982' 

^ : .. 4 



Principal field of 
research use, type of 
university, principal 
means of servicing 
and purchase cost 



Per system mean expenditures in 1982 for maintenance and 
repair by system age grjjup' ( from yegr of purchase) 



Total-* 



1-5 years 
(1978-82) 



6-1.0 years 
(19,73-77) 



11+ years 
(before 197^) 



Total, selected fields ^ 

Field of research 
Chemistry 

Pliyisics and astronomy 
Engineering 
Computer science 
Interdisiplinary , n.e.c. 

Type of university ^ 

Large private (N:i11) 
Large public '(N=27) 
Smaller private (N=42) 
Smaller publit;^ (N=77) 

Principal means of servicing^ 

Service contract 
Mo service required 
Field service, as needed 
University-employed ' 
maintenande/repair staff 
Research personnel 
(faculty, post-docs, ' 
graduate students) 

Purchase cost 

$10,000-$2a,999 s" 
$25,000-74,999 
$75,000-$1,000,000 * 



$1,700 



1,600 
2,100 
1,300 
3,700 
2,400 



2,200 
1,900 
1,900 
1,200 



5,700 
0 

2,200 
1,600 



1)000 




$1,900 



1,600 

2',4cra 

1,40Q 
3,600 
2,600 



. 2,400 
1,800 
2,200 
1,300 



51,700 
0 

1,900- 
1,300 



> 1,200 



500 
1,600 
7,800 



$t,700 



1,600 
2,700 
1,000 
5,300 
2,600 



2,000 
.2,000 
1,800 
1,300 



6,300 
. 0 
2,100 

2,200 
800 



600 
1,400 
7,400 



•$1,400 ^ 



1,700 
1,400 
1,200 

•M- 

1,800 



1,600 
1,700 
1,300 
1,100 



5,400 

0 

2,300 
1,500 



800 



500 
1,700 
5,200 



^Statistical estimates refer to research instrument systems (including all dedicated accessories 
and components) originally casting $10, 000-$1 ,000,000 in physical science, engineering, and" 
computer^ science departments and facilities at the 157 largest R&D colleges and universities in 
the U.S. Estihiates limited to systems used for research in 1982. Sample size = 2,582 systems. 

2"Large" refers to FY 1980 separately budgeted R&D expenditures of $33 million or more; "smaller" 
refers to FY 1980 R&D expenditOres of $28-32,9 million; "N" indicates number of institutions \n 
each size class. 

^If more than one means of servicing applied in 1982, the instrument system was assigned to the 
category listed first. Consequently, dollar estimates for late-listed categories may understate ♦ 
actual expenditures. ^ 

♦Insufficient sample. 
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APPENDIX C ■ 
Phase I Advisory Group 
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APPEHPIX C 



Phase I Advisory Grcmp 



Dr* Ronald A. Andree, Head 
School of Chemircal Engineering 
Purdue University 
West Lafayette r IN 47907 



Dr* Klaus Biemann'" 
Department of Chemistry 
Massachusetts Institute of Technology 
Cambridge, MA 02139 



Dr. Honry Bourne . 
Vice President, Academic Affairs 
Georgia Institute** of Technology 
Atlanta, GA 30332 ' 



Dr. Daniel C. Drucker, Dean. 
College of Ehgineering 
University of Illinois, 

Urbana-Champaign . 
Urbana, IL 61801 



Dr. William M. Fairbank 
Department of Physics 
Stanford University 
Stanford, CA 94305 



Ms. Katherine Grether^ 
Information Systems and Computing 
University of California ^ 
427 University Hall 
Berkeley, CA 94720 



Dr. yoh-Han'Pao 

George S. Dively Professor of 
Electrical Engineering and % 
Computer Science / 

Case^-Western Reserve University 

Room 509, Glennan Bqilding 

Cleveland, OH 44106 



Dr. Robert Park, Chairman ^ 
Department of Physics and Astronomy 
University of Maryland 
College Park, MD- 20742 



Dr» John Silcox, Chairman 
Department of Applied Physics 
Cornell University 
235 Clark Hail . ' 
Ithaca, ■ NY 14853-0161 



Dr. Allah Sinisgalli 

Director, Office of Research and 

Program Administration 
PrjLnceton University 
P.O. Box, 36 
Princeton, NJ 08544 



Dr. Barry Trost 
Department of Chemistry 
University of Wisconsin. 
500 Lincoln Drive 
Madison, WI 53706 
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APPENDIX D 

Interagency Working Group on 
University Research Instrumentation 





APPENDIX D 



Interagency Working Group on 
< 3niversity Research rnstrumentation 

pr. Anson .Bertrand 

Director < ' ^ t 

Science and Education Information 
Department of Agriculture 
Washington, D.C- 2025Q 

Dr. Edward N» Br^dt 

Assistant Secretary for Health ^ 

Department of Health and ^ 

Human Services 
Washington, D.C. 20201- 

Dr. Richard D. DeLauer 

Under Secretary of Defense for.> 

Research and Engineering 
Department of Defense . 
Washington, D.C. 20301: 

Dr . Hans Mark • * ' 

Deputy Adminstrator 

National Aeronautics and Space 

Administration 
Washington, D*C. 20546 

Dr. Alvin W. Trivelpiece Director 
Office of Energy Research 
Deprtment of Energy 
Wa'shington, D^C. 20585 

Dr. George A^ Keyworth 

Director . r 

Office of Science and 

Technology Pol icy 
Washington, D.C^v 20500 

> 

Dr. Jim Suttle 
Acting Director 
Research and Technical 
Office of Deputy Under 

Secretary of Defense 

for Research and I^Engineer ing 
Washington, D^C. 20301 ^ 
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•Mr. 'Nathaniel^ Cohen 
DirectoP=*^ 

Management Support Office 
Code LB~4 " ^ ' 

National Aeronautics and Space Administration 
Washington, D.C. 20546 

Dr. Richard Stephens 
Director ' • . - 

Division of University and^^Industry . 

Programs " , , 

Office of ]?ield Operations Management 
Department of Energy } * • / 

Washington, D^g. 20585 

Dr. Denis Prager 

Assistant Director 

Office of Science and Technology 

Policy . ' : ' 

Washington, D.C. 20500 

Dr.. Antoinette Grayson Joseph 
Associate Driector 

Office of Field Operations Management 
Office of Energy ..Research 
Department of Energy , ' 

Washington, D.C. 20585 • 

Dr. Michael Pallansche 

Science Advisor for Marketing*, Nutrition, 

and Engineering Science . - 

Science and Education 
Department of Agriculture 
Washington, D.C. 20250 

Dr. William Raub 

Associate Director , 
■Extramural Research and Training 
National Institutes of Health 
Bethesda, MD 20205 

Mr. John B. Talmadge 
Exectuvie Seicretary 

Interagency Working Group on University 
Research 
' National Science Foundation 
Washington, D.C. 20550 
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APPENDIX E 
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Form Number 



0MB No. 3145-0067 
Expiratipn Date 9/30/85 



NATIONAL SCIENCE FOUNDATION 
DIVISION OF SCIENCE RESOURCES STUDIES 



NATIONAL SURVEY OF ACADEMIC ' RESEARCH 
INSTRUMENTS AND INSTRUMENTATION NEEDS 



*• DE^PARTl^IENT/FACILITY QUESTIONNAIRE 



this report is authorized by law (p.l. 96-44). while you are not 
required to respond, your cooperation is needed to make the 
results of this survey *cpmprehensive, accurate, and timely, 
information oathered in this survey will be used only for 
developing statistical summaries. individual persons, institu- 
tions, and departments. will not be identified. in pubushep 
summaries.of .;The;:pata. 



BACKGROUND ANI} INSTRUCTIONS 



*• In recent years,, widespread concern has developed about whether 
university research scientists and engineers have sufficient access 
to the kinds of equipment needed to permit continuing research at thef 
frontier of scientific knowledge. To assist the National Science 
Foundation a^d other Federal agencies in setting appropriate equip- 
ment funding levels and priorities, this Congressionally mandated 
survey is intended to document, .for the first time: (a) the amount, 
cost, and condition of thet scientific researfch equipment currently 
available in the nation's principal research universities, and (b) 
the nature and extent of the need for upgraded or expanded equipment 
in the major fields of sc^ience and engineering. . . 

The survey is being conducted in two phases. The current phase 
deals with research equipment in the physical sciences and engi- 
neering/computer science. Next year , in Phase II, the emphasis will 
be on the biological, environmental, and agricultural sciences,. 

This D^artment (or nondepar traental research facility) Ques- 
tionnaire seeks a broad overview of equipment-related expenditures 
and needs in this department (or facility) , Items 1-10 (Parts A and 

B) are factual in nature and may be delegated to any person or persons 
who can provide the requested data. In t'hes^ sections, informed 
estimates are acceptable whenever precise information is not avail- 
able from annual reports or othertdata sources. Items 11-16 (Part 

C) <call for judgmental assessments'^about equipment-related research 
needs and priorities of the department (br facility) as a whole and 
should be answered by the department chairperson (or facility 
director) or. a "designee who is in a position to make such 
judgments. We urge that particular attention be given to it^em 16, 
which asks for this department's (or facility's) recommendations, 
about needed changes in ^uipment funding policies and procedures. 

' This form should be returned by May 30, 1983^ Your cooperation 
in^ returning the, survey form promptly is very important. Pl^ease 
direct any questions about this form either to your university study 
coordinator or to Ms. Dianne Walsh at Westat, Inc., the NSF con- 
tractor for this' study (301-251-1500). 



PART A, DESCRIPTIVE INFORMATION 

1. Institution name;" ' 



\ 



2* Department (or rtpndepar tmental research facility) name: 



3. This is a: (CHPCK ONE) ■ ^ 

l_l 1. Department (CONTIflUE WITH ITEM 4) 
* ' I I 2. Nondepar tmental research facilit^ (SKIP TO ITEM 6) 



4. Number of doctoral degrees ifwarded in 1981-82 academio year to students in 
this department: 



5. Number of members of this department who participate in ongoing research projects 
(do not include graduate students or postdoctorates) : ^ 



To^al number of persons {full--time an<i^ part-time) 
FTE* number of persona * , 

c 



4 



PART B. RBSEARCH-RJBLATBO FUNWNG AND BXPENDITURES 

Department (or facility) FY 1982 and anticipated FY 1983 expenditures for 
scientific research equipment. (SCIENTIFIC RESEARCH EQUI PMENT IS ANY ITEM. 
(OR INTERRELATED COLLECTION OF ITEMS COMPRISING A SYSTEM) OF NONJ&XPENDABLE 
TANGIBLE PROPERTY OR SOFTWARE HAVING A USEFUL LIFE »0F MORE THANTWO YEARS 
AND AN ACQUISITION COST OF $500^ OR MORE WHICH IS USED WHOLLY OR IN PART FOR 
RESEARCH. /INCLUDE ALL SCIENTIFIC RESEARCH EQUIPMENT ACQUIRED IN THIS DEPART- 
MENT (OR FACILITY) IN FY 1982, FROM ALL SOURCES — FEDERAL, STATE, INSTITU- 
TIONAL, INDUSTRIAL, ETC. 1 

$ FY 1982 expenditures for scientific research equipment 



$ Anticipated FY 1983 expenditures for scientific research 

equipment- 



*In computing number of PTEs (full--time equivalents) i persons employed in this 
department on less than a full-time basis should be counted to reflect their 
decimal fraction of full-time equivalency. Example; if a department employs 
25 pertinent faculty members, 20 full-time and 5 With half-time appointments, 
the FTE number is 20 (5 x .5)* » 22.5. 
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Please provide an approximate breakdown by source of funds for this department's 
(or facility's) FY 1982 expenditures and estimated FY 1983 expenditures for 
ncientiflc research equipment, (NOTE: ENTRIES IN EACH COLUMN SHOULD SUM TO 100 
PERCENT; ESTIMATES ARE ACCEPTABLE^! 



Source of funds 



Percent of expend itures for 
scientific research equipment 



FY 1982 



FY 1983 
(anticipated) 



a. Federal govermjient 

r 

b. Internal university funds ^ 

c. State equipment or capital develop- 
ment appropr iations 

d. Private nonprofit foundations/ 
organizations 

e. BusTne*^8S oc industry 

f. Other (SPECIFY) 



TOTAL, ALL FUNDING SOURCES 



:es 



100 



100 



% 

% 

% 
% 



FY 1982 expenditures for purchase of research-related computer services at: 



On-campus computing facilities 
Off-campus computing facilities 



FY 1982 expenditures for maintenance and repair of all scientific research 
equipment in this department (or facility) ; 



Sery;lce contracts or field service for maintenance and 
repaftr of indi v^idual instr uments 

Salaries of university maintenance/repair personnel (pro- 
rate if personnel do not work full-time in t hi s department/ 
facility or on servicing of research equipment) 

Ott?ipr d irec^ costs of suppl ies, . equipment and facilities 
for servicing* of rese>arch instruments in this* depar tment/ 
facility ' < . 



Total 



Are the instrumentation support services (e.g, , machine shop, electronics 
shops) at this departmenfe or facility: (CHECK ONE) 



1 , Excellent 

2*. Adequate 

3. Insufficient 

4 • Nonexistant 
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PAItT €• ADEQUACY OT AND MEED "FOR SCIENTIFIC RESEARCH EQUIPMENT 



In terms of its capability to enable investigators^ to pursue their major 
research interests, is the. research equipment in" this department (or facility) 
generally t (CHECK ONE IN EACH COLUMN) 



H ^ - 


Typ^ of 


investigator 


Tenured f acul ty 
(and equivalent 

P^I.'S) 


Untenured faculty 
(and equivalent 
P.I. 's) 


1.. 


Excellent 






1. I_l 


2. 


Adequate 


2. I_| 




2. |__| 




Insuf f ici^nt 






3. |_| 













Are there any important. subject areas (e.g*, recorpbitant DNA, microcircui try , 
plasma physics) in which investigators in this department/facility are unable 
to perform critical experiments in their areas of research interest d.ue to lack 
of needed equipment? > 



I I 1. Yes *^ 12a. What are the top prioifity subject areas 

for expansion/upgrading of presently 
available equipment? (fepECIFY UP TO 
THREE AREAS) 



I 2. No 



Assuming future total Federal research support to your department/facility 
'remains roughly constant at present levels, how « if at all - would your department 
(or facility) redistribute its*research funds, FOR EACH. AREA, PLEASE INDICATE 
WHETHER FUNDING SHOULD BE PROPORTIONATELY INCREASED, DECPEASED, OR MAINTAINED AT 
ABOUT THE PRESENT LEVEL. (NOTE: PROPORTIONATE INdREASES IN ONE OR MORE AREAS MUST 
BE ACCOMPANIED BY CORRESPONDING DECREASES IN OTHER AREAS, IF THE CURRENT BALANCE 
SHOULD BE MAINTAINED, CHECK -"NO CHANGE" COLUMN FOR ALL AREAS.) 



Area of Federal support 



Recommended redistribution of research funds 



1, Increase 



2 • Decrease 



3. No change 



a. Faculty salaries 

b. Ptstdoctor ate salaries 

c. Graduate student support 

d . No^n--professional salar ies 

e. Equipping of startup labs 

f* Equipment purchases (other 
than e, above) 

g. Equipment maintenance 

h. OthVr (SPECIFY) 



* ■ V 



1^1 
l_l 

l_l 
l_l 
l_l 

I— I 
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14 ♦ If arMt^r F^ddral funding of r«««arch equipiiHint w«r« po««ible, in which area 
would inoraaaad invaatment ba moat banaffcial to invaatigatora in thia 
dapartmant/facility? (CHECK ONE) ^ ^ 

I I 1; Larga acala ragional and national facilitiaa Clarga tala- 
.. acopaa# raactora, ooaanographio vataala, high parformanca 

computara/ ate, ) 

I I' 2^ Major aharad accaaa inatrumant ayatama ($50,000-51,000,000) 

not praaantly available to dapartmant/facility mambara 

I I 3, upgrading/axpanaion of aquipmant in $ia,000--$50,000 range 

I I 4. Ganaral anhancamant of aquipmant and auppliaa in laba of 
individual P.I.*a (itama generally below $10,000) 

I I 5, Other (SPECIFY) ' , ^ 



15. In the $10,000-$!, 000, 000 coat range, what three itama of raaaarch aquipmant 
(if any) are moat needed at thia. time in thia dapartmdnt/f acilJLty? 

Item deacription Approximate coat 



16, How coul^ current Federal equipment funding policiaa and/or procedurea be modified 
to bettei^ meet the rcaearch needs of reaearchera in thia department/facility? 



.0 



17 • Pleaae note in the apace below: (a) any additional information needed to 

describe the research equipment and equipment-related needa in this department/ 
facility, or (b) any auggeationa to improve thia survey questionnaire • 



18. Person who prepared this submisaiorY: 



NAME AND ^ITLE AREA CODE - EXCH - NO. - EXT* / At 



19, How many person-houra were required to complete this form? 



HOURS MINUTES 
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Form Nunib<5r 



0MB No. 3145-0067 
Expiration Date 9/30/85, 



NATIONAL SURVBY OF ACADEMIC RESEARCH INSTRUMENTS AND INSTRUMENTATION NEEDS 

NATIONAL SCIENCE FOUNDATION * 
Washington. DX* 20550 



INSTRUMENT DATA SHKBT 



This data $hect is part of a major national assessment of the 
' condition of university research instrumentation. The data 
sheet concerns a particular instrument selected (from 
university central records) as part of a small national sample 
ofv research instruments in your field. 

The item described below (in ID BOX) is believed to be an 
active research instrument lotjated in this department or 
research facility as of December 31, 1982. Please note in 
the comments section (Question 17) if this assumption is 
incorrect; however, please complete as much of this form as 
possible. 

We^aik that the requested factual information (items 1-8) 
and functional assessment data (items 9-16) be obtained 
/rdm the person or persons who are most knowled^able 
about the history and current status of this Instrument* 



All cost data should be rounded to the nearest thousand 
dollars. For example, a purchase cost of $25,342 should be 
reported as $25,000, Where exact cost (or other) data are 
not available, estimates are acceptable. Your estimates will 
be better than ours. 

This study is authorized by law (P.L. 96-44). While you are 
not required to respond, your cooperation is needed to make 
the results of this survey comprehensive, accurate, and 
timely. Information gathered in this survey will be used 
only for developing statistical summaries. Individual per- 
sons, institutions, and departments will not be identified in 
published summaries of the data* 

♦ 

This form should be returned by May 30, 1983. Your 
cooperation in returning the survey form promptly is very 
important. Please direct any questions about this form 
eitlter to your university study coordinator or to Ms. Dianne 
Walsh at^^iVestftt, Inc., the NSF contractor for this study 
(301-251-1500). ^ 



INSTRUMENT PURCHASE COST (initial value) 



DEI^NrnOM OF KEY TERMS 

DEDICATED ACCESSORIES 



s, if ) 



The original cost of the instrument (or its components, 
built locally) at time of purchase from the manufacturer . 
Do not include cost of separately purchased accessories; do * 
not subtract any discount (e.g., for trade-in) which may Ijave 
been received. Please estimate if original records are not 
available. 

ACQUISITION COST 

The actual *cost of this instrument when acquired at this 
university . If purchased new by this university, acquisition 
cost « purchase cost, less discount from manufacturer, if 
applicable. If built at this univers.ity, acquisition cost = cost 
of parts ^ estimated cost of labor. If purchased used, 
acquisition cost ^ price paid to seller. If donated or loaned 
(6.g., by industry) or obtained at no cost from government 
surplus, acquisition cost = $0. 

REPLACEMENT COST 

The estimated cost to purchase this instrument (or its • 
components, if built locally) Or one of roughly equivalent 
function and capability, at today's prices. 



4 Separately acquired "add-ons" to or components of the 
instrumentation system of which the instrument described 
below is the principal element. This includes accessories 
that are presently (as of December 31, 1982) dedicated 
solely for use with the reference InstrumentN^ut arc no^ 
included in its purchase cost (in item G, below). tx»mpt^: 
specimen preparation and photographic accessories for a 
particular electron microscope; oscilloscope, microprocessor, 
HPLC, or data system accessories for a particular spectrom- 
eter; key entry, disc drive, printer or plotter accessories for 
a particular microcomputer. 

SYSTEM PURCHASE COST 

The instrument purchase cost plus thC/agg^egate purchase 
cost of its dedicated accessories, If'lffiy* 

YEAR OF PURCHASE 

The calendar year when this .instrument (or its principal 
components) was originally purcliased from the manufac- 
turer. 
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ID BOX - INSTRUMENT IDENTIFYING DATA 



A. University ^ 

B. Department or Facility 

C. Instrument Description 

\ 

\ 

D. Central Records ID # 

E. Assigned to: 

F. Year, of Purchase: 



19 



0« Instrument Purchase Cost: 



- 2 - 



SEE PAGE 1 FOR DEFINITION OF ALL BOLDFACE TERMS 

Please roview the identifying data (from your university's central records) in the page 1 ID BOX and nfiake any needed cor^- 
rcGtions or additions, with special attention to Items F (YEAR OF PURCHASE) and G (INSTRUMENT PURCHASE COST). 



Where was this instrument located during 1982 when in iisc? (CHECK ONE) 
1 Not used for teaching or for research in 1982 (SKIP TO ITEM 17) 

Lab used almost exQiusively for undergraduate instruction (SKIP TO ITEM 17) 



National, regional, or interunivefsity instrumentation lab (CONTINUE TO ITEM 3) 
Nondepartmental research facility (OpNTINUE TO ITEM 3) 

Department-managed common lab or instrumentation facility (CONTINUE TO ITEM 3) 
Wlthln-department lab of principal Investigator (CONTINUE TO ITEM 3) ' 
Other (SPECIFY) 



\ 



Does this instrument have any DEDICATED ACCBSSORuSS not included in the INSTRUMENT PURCHASE COST (from ID 
BOX, item G)? / 

I I \ Yes 3a. Please describe, and estimate purchase cost, for this instrument's separately purchased 

a ^ . DEDICATED ACCESSORIES. 

112 No Description of^major accessories Purchase cost 



Estimated aggregate purchase cost o( all DEDICATED 
ACCESSORIES not included in ID BOX item G (those 
described plus oITbthers) 



SYSTEM PURCHASE COST for Instrument plus all 

DEDICATED ACCESSORIES $ 






4* Year instrument acquired at this university: 
19 

„ — , , — . — 1 ■ — 


J — ■ — f 

6. Estimated REPLACEMENT COST for this instrument . 
and its accessories; 

$ Instrument replacement cost ' 


5. ACQUISITION COST for this instrument and its 
accessories; 


« $ Accessory replacement cost 

$ Total 

-t — ~ 


$ Instrument acquisition cost 




$ Accessory acquisitio/ cost 


* 


$ Total 





I 



ERIC 



.-.v.' •.■•*...• 



128 



130 



- 3 



How was this instrument acquired at this uaiver$ity? 
(CHECK ONE) 



u 



1 

2 
3 
4 

5 
6 
7 
8 



Purchased new 
Purchased used 

Locally built (at or for this university) 

Transferred from another university, e,g., by 
incoming faculty member (SKIP TO ITEM 9) 

Government surplus (SKIP TO ITEM 9) 

Donated new (SKIP TO ITEIV^ 9) 

Donated used (SKIP TO ITEM 9.) 

Other (SPECIFY) 



ERIC 



Source(s) of funds for acquisition of this instrument 
(and accessories) at this university* (SPECIFY AP- 
PROJilMATE PERCENTAGE CONTRIBUTION TO 
TOTAL ACQUISITION COST FOR EACH APPLICABLE 
SOURCE.) 



Funding 
contribution 
■ (percent) 



Fliriding source 

Federal sources: 

NSF (National Science Foundation) 
NIH (National Institutes of Health) 
DOD (Department of Defense) 
DOE (Department of Energy) 
Other Federal sources (SPECIFY): 

Non-Federal sources: 

University or department funds'" 
State grant or appropriation 
Private nonprofit foundation 

. Business or industry 

; Other (SPECIFY) 



100% 



Total 



12. 



How much was spent for maintenance and repair (not 
for operation) of this instrument and Us accessories 
in 1982? 



10, Means of servicing (maintenance/reR^air) this Instrument 
durilig*'l982: ((JHECK ALL THAT APPLY) 



I 1 None required • 

I 2 Service contract 

1 3 Field service, as needed 

I . 4 University-employed maintenance/repair staff 

I 5 Research personnel (faculty, post-^oes, 
graduate students) 

I 6 Other (SPECIFY) 




nstrument's general working condition during 1932: 
CHECK ONE) 

I 1 * Excellent 

I 2 Average 

I 3 Poor (e*g.. unreliable, frequent breakdowns, 

difficult to maintain or service) 

I 4 Inoperable entire year 



Research function of this instrument during 1982: 
CHECK ONE) 

I 1 Most advanced instrument of its kind that 
is accessible to those who use it in their 
research 

I 2 Used for research; more advanced instru- 
ments are available to users when needed , 

I 3 Not used for research during 1982 



13* Technical capabilities of this instr\iment (i.e., the base 
instrument, excluding accessories) — precision, resolu- 
tion, speed, volume^ etc.: (CHECK ONE) 

111 State-of-the^rt (most highly developed and 
scientifically sophisticated instrument avail- 
able) 

I I 2 Adequate to meet researcher needs 

II 3 inadequate for research (PLEASE EXPLAIN); 



129 



13 1 



14. 



Technical capabilities of Instri^mcnt's current acces- 
sories (precision, resolution, speed, volumxj, etc J: 
(CHECK ONE) 

II 1 NA - Instrgtment does not have, and does 
~ not need, accessories 

I I 2 State-of-the-art (most highly developed and 
^scientifically sophisticated. available) 

I I 3 Adequate to meet researcher needs 

I I 4 Inadequate for research (PLEASE EXPLAIN) 



15. 



In 1982. was this a general purpose instrument within 
an area of research or was it dedicated for a partic-- 
ular experiment or series of experiments?^' (CHECK 
ONE) / 

I 1 1 General purpose (SKIP TO ITEM 16) 



Dedicated 



15a. Did this involve any special calibra- 
tion, programming or other modifica- 
tion which rendered the instrument 
unsuitable for general purpose use?^ 
(CHECK ONE) 

r I 1 Yes 



No 



). . 

16. Approximate number of research investigators who^used this instrument (or for whom it was used) for research purjj5JS^ 
during 1982: (ESTIMATE APPROXIMATE NUMBER IN EACH APPLICABLE CATEGORY) 

1 Faculty and equivalent nonfaculty researchers, this department/facility * * 
2 Graduate and. postdoctoral students, this department/facility 

3 Faculty and equivalent"" nonfaculty researchers, other departments, this university 

_____ 4 Graduate and postdoctoral students, btjier departments, this university 

5 Researchers from other universities ' • 

6 t?onacademic researchers 

7 Other (SPECIFY) 



16a. Instrument's principal area of scientific/engineering research use in 1982 (e.g., physics, astronomy, chemistry, 
computer science, electrical engineering): ^ * 



17. 



Please note in space below: (a) Any additional information needed to clarify the nature, function and quality of this 
instrument, or (b) any suggestions to improve this questionnaire or. its instructions. 



18. Person who prepared this submission? 



isV 



NAME AND TITLE 



How many person-hours were required to complete this form? 



HOURS 



AREA CODE - EXCH - NO - EXT 



MINUTES 



